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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; 2 sin- 
gle issue is $5.00 or $6.25, respectively 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)—PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)—PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)—PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies 


Solar Energy Update (SEU)-PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—-PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels 


Coal Combustion and Utilization (CCU)-PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators 


Coal Preparation and Pollution Control (CPC)- 
PB86-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)-PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells 


Energy from Biomass (EFB)—PB86-900600. 
Biomass production, conversion, and utilization for 
energy 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lIon Reactions (HIR)—PB86-900500. Heavy- 
ion (A > 4) reactions 


Laser Research (LAR)-PB86-901100. Laser re- 
search and development, excluding applications 


Nuclear Fuel Cycle (NFC)-PB86-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion 


Unconventional Petroleum (UCP)-—PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year. 
Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 





ENDO |ERA 


Wy ABOUT THE OFFICE OF SCIENTIFIC 


AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Ene Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs ‘ofthe Department. 
To effectively manage DOE’s technical information 
resources, OSTI’s ae placa is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U.S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, 'U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 


Office of Scientific and Technical Information 
United States Department:of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


AOl; cy Number 


Wegibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


; Re 
Lab., NM (USA)). 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity. line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


® Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 _—‘ Fiber Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AO1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


David E. Bost, Editor 
Henry D. Raleigh, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch Nuclear Engineering and Physics Research Branch 
M. Catherine Grissom, Chief Lila Smith, Chief 


Scientific Analysts Scientific Analysts 
Polly S. Blackburn, Environmental Sciences David C. Cunningham, Nuclear Engineering 
D. Lamar Cason, Materials and Physical Chemistry Barry —. Steele, Solar Energy 
Dorothy M. Chertok, Fossil Energy and Biomass Craig A. Stevens, Engineering 
Pamela L. Gorman, Chemical Engineering George H. Thoeming, Atomic, Molecular, and 
Lynda H. McLaren, Nuclear Fuels and Radio- Fluid Physics 
and Radiation Chemistry Milton O. Whitson, Fusion Energy 
Lorne T. Newman, Coal Larry E. Williams, High Energy and 
Axel C. Ringe, Geosciences and Life Sciences Nuclear Physics 
Amy T. Tamura, Chemistry 
Dennis T. Traylor, Biological Sciences 


Lawrence T. Whitehead, Defense Programs 


Heading Specialist Contract Number and Report Computer Processing Coordinator 
Mona H. Raridon Number Specialist Billy H. Brady 
Ramona N. Nelson 


Corporate Author Specialist International Exchange Coordinator Publishing Coordinator 
Patsy L. Hendricks Charles E. Stuber Irene D. Keller 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources U. S. Sources 


CEA Centre d’Etudes de Saclay American Institute of Physics 
GIF-sur Yvette Cedex, France New York, NY 


Fachinformationszentrum 


“ : : Department of Commerce 
Energie, Physik, Mathematik GmbH : ; . ; 
Karlsruhe, Federal Republic of Germany National Techalcal Information Service 


Springfield, VA 
IEA Biomass Conversion Service 
Dublin, Ireland Jerry M. Thomas and Associates 


IEA Coal Research Oak Ritige, TN 

Technical Inf tion Servi 

imei, Gated Oe ets National Aeronautics and Space Administration 
, Scientific and Technical Information Division 

International Atomic Energy Agency Springfield, VA 

International Nuclear Information System 


Vienna, Austria National Institutes of Health 


Nordic Energy Libraries National Library of Medicine 
Risoe National Library Bethesda, MD 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 


Petten, Holland University of T 

United Kingdom of Great Britain and Northern Ireland Graduate School of Library and Information 
Department of Energy Sciences 

London, England Knoxville, TN 


Plenum Publishing Corporation 
New York, NY 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming. available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 

04 Processing 
0S By-Products 
06 Properties 
08 Waste Management 
09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 
30 Transport and Handling 
40 Combustion 
50 Marketing and Economics 
60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 


40 Combustion 
50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05 NUCLEAR FUELS 


01 Reserves 

02 Exploration 

03 Mining 

04 Feed Processing 

05 Enrichment 

06 By-Products 

07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 

10 Marketing and Economics 
20 Waste Management 

30 Environmental Aspects 
40 Health and Safety 

50 Regulations 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 


08 Properties 
09 Environmental Aspects 


Vv 


03 Inorganic Hydrogen Compound 
Fuels 


04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fueis 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 

Geothermal Systems 
03 Geothermal Exploration and 
Exploration T 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 


Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 





TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


01 Power Plants and Power 
Generation 

02 Environmental Control 
T 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 
TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 

Ri 


eactors 
07 Plutonium and Isotope Production 
Reactors 


08 Propulsion Reactors 
09 Reactor Safety 


25_ ENERGY STORAGE 


07 Liquefied Gas 
08 Chemical 
09 Batteries 


29 ENERGY PLANNING AND 


POLICY 
01 Energy —— and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 


03 Industry and Agriculture 
06 Municipalities and Community 


Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 

01 Internal Combustion Engines 

02 External Combustion Engines 

03 Electric-Powered Systems 

04 Hybrid Systems 

05 Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 


Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

0S Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 

ENGINEERING 

01 General Engineering 

02 Facilities and Equipment 

03 Lasers 

04 Heat Transfer : and Fluid Flow 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


43. PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


45 EXPLOSIONS AND 
EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


50 ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and T; 

05 Site Resource and Use Studies 

06 Regulations 


51 ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 


Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


52 ENVIRONMENTAL 
SCIENCES, AQUATIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


53 ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


55 BIOMEDICAL SCIENCES, 
BASIC STUDIES 
01 Behavioral Biology 
02 Biochemistry 


03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 
05 Metabolism 
06 Medicine 
07 Microbiology 


08 Morphology 
09 Pai 


thology 
10 Physiological Systems 
20 Public Health 


30 Agriculture and Food Technology 
56 BIOMEDICAL SCIENCES, 


03 Chemicals Metabolism and 


Toxicology 
04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 


03 Mineralogy, Petrology, and Rock 
Mechanics 


04 Geochemistry 
05 Oceanograph 


64 PHYSICSI 
01 Astrophysics and Cosmology 
02 Atmospheric Physics 
03 Atomic, Molecular, and Chemical 
Physics 
04 Fluid Physics 
50 High Energy Physics 


65 PHYSICS ll 
10 Nuclear Physics 
40 Radiation and Shielding Physics 
50 Medical Physics 


80 Mathematical Physics 
90 Communication, Education, 
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REFER ALSO TO CITATION(S) 4724, 4732, 4816, 4822 


4688 (CONF-851123—5) Vacuum still bottoms viscome- 
ter. Dinsmore, T.V.; Wilson, J.H. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 3ip. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86002188. 

From American Institute of Chemical Engineers annual 
winter meeting; Chicago, IL, USA (10 Nov 1985). 

A viscometer system ‘that is capable of measuring VSB vis- 
cosity on-line has been designed, constructed, and tested. The vis- 
cometer will not only provide continuous on-line measurements for 
process control purposes, but will also determine viscosity as func- 
tions of temperature and shear rate. The latter results may be used 
to verify design-base information for direct coal liquefaction dem- 
onstration plants. The viscosities of Wilsonville samples of VSB 
and LSRC were determined as functions of shear rate and, in the 
case of LSRC, temperature. The VSB viscosity was found to be 
shear-rate sensitive, while the LSRC viscosity was temperature sen- 
sitive. A 24-h test run was unsuccessful, apparently because the 
check valves in the pump plugged; however, all other mechanical, 
electrical, and electronic equipment operated satisfactorily. The 
source of the plugging was thought to be degradation products, 
which should not cause difficulties in the pilot plant where fresh 
vacuum bottoms feed is always available. In summary, the results 
obtained in this study indicate that the viscometer system is ready 
to be transported to a plant such as Wilsonville and operated on- 
line. 7 figs., 5 tabs. 


4689 (DOE/ET/ oo EDS coal liquefaction 
process development. Phase V. Annual technical progress 
report, July 1, 1984-June 30, 1985. (Exxon Research and En- 
gineering Co., Annandale, NJ (USA)). Oct 1985. Contract 
FC05- 7TET 10069. 133p. (FE—2893-157). NTIS (US Sales 
Only), PC AO7/MF AOl1; 1; GPO Dep. File Number 
DE86002836. 

This report is the eighth annual technical progress report. 
Accomplishments are presented for: (1) engineering research and 
development-process engineering and cost evaluations; and (2) EDS 
toxicology program. Some of the highlights are as follows: An en- 
gineering screening study has allowed, for the first time, compari- 
sons of EDS case economics on five sponsor coals. Coal liquefac- 
tion yields and economics were shown to improve as coal moisture 
level and oxygen content decrease. Economics were found to im- 
prove with liquefaction conversion level for all five coals. The 
plant configuration that used partial oxidation of soiidified vacuum 
bottoms and coal for production of hydrogen and fuel showed the 
best economics, assuming that the HBG gas could be sold at a price 
= 50% of Btu parity with coal liquids. Of all the economic basis 
items, the external factors, that is those over which the plant owner 
has little control, can have the greatest impact on plant economics. 
High boiling EDS liquids were found to be active mutagens in two 
in vitro assays, the Salmonella/mammalian microsome assay and 
the Syrian Hamster morphologic transformation assay, but no evi- 
dence of mutagenicity in either assay was fould for hydrotreated 
naphtha. EDS liquids boiling above 200°C induced phototoxic ef- 
fects in the guinea pig model while EDS liquids boiling below 
200°C were inactive. A study of the allergenic potential of EDS 
liquids was conducted using the Guinea Pig Maximization Test. 
None of the test materials produced positive responses suggesting 
that EDS liquids are low in allergenic potential. Repeated oral 
dosing of EDS fuel oil at levels up to 0.5 gm/kg/day was not asso- 


ciated with substantial toxicity. No evidence was found that EDS 
fuel oil was teratogenic in studies with rats. 29 refs., 8 figs., 24 tabs. 


4690 (DOE/ET/10592—T6) Research and development 
perianal «eager nage eth a a 
gasoline and other distillate 

progress report No. 10, for the period Tule 1979 tarcegh Sep. 
tember 1979. Schneider, A.; Hollstein, E.J.; Janoski, E.J.; 
Scheibel, E.G. (Suntech, Inc., Marcus Hook, PA (USA). 
Research and Engineering Div.). Apr 1980. Contract AC22- 
76ET10592. 13p. (ARD—2889; 2306-41). NTIS, PC 
A02/MF AO0O1; 1; GPO Dep. File Number DE86002173. 

The objective of this program is to prepare stable, salable 
products from Solvent Refined Coal-II (SRC-II) distillate product 
with a minimum consumption of hydrogen. This report describes 
the progress in the development of a process to convert coal liquids 
to gasoline during the period July 1, 1979 through September 30, 
1979. During this period we accomplished the following: (1) We at- 
tempted to suppress the formation of methane which is formed 
during the hydrorefining of the extract product of SRC-II 350°F to 
850°F composite (SRC-II C) by: (a) addition of quinoline; (b) use 
of an iron molybdate on florisil catalyst, and (c) dilution of the ex- 
tract product with SRC-II heavy distillate. None of these methods 
was successful. The data indicate that a finite amount of methane is 
produced and suggest a way to hydrorefine the extract product in 
our batch reactor. (2) We distilled the 15 wt % extract product, 
analyzed the distillation fractions, and subjected the distillate frac- 
tions, free of asphaltenic material, to hydrogenation. The data indi- 
cate that much methane was produced from the distillate fractions 
and indicate the cause of methane formation is not asphaltenic ma- 
terial. (3) We have analyzed more of the raffinate and extract prod- 
ucts of the dimethylformamide (DMF)-heptane extraction of SRC- 
II composite. The data, while incomplete, confirm that the extrac- 
tion process is well understood and can produce a wide variety of 
very useable products. 1 fig., 5 tabs. 


4691 (DOE/ET/10592—T7) Conversion of coal to syn- 
thetic gasoline and other distillate fuels. Final report, May 
1976-June 1982, Hollstein, E.J.; Janoski, E.J.; Scheibel, 
E.G.; Schneider, A.; Talbot, A.F. (Suntech, Inc., oe 
Hook, PA (USA). Applied Research and Developm 
Dept.). Feb 1983. Contract AC22-76ET 10592. 186p. 
2306-63). NTIS, om A09/MF AOl1; 1; GPO Dep. File 
Number DE8600217 

Two novel as were identified and developed in an 
experimental, exploratory study to convert coal to gasoline and 
other distillate fuels: conversion of coal potential catalytic cracking 
stock via the combination of hydroliquefaction and hydrogen chlo- 
ride treatment; and conversion of Solvent Refined Coal-II (SRC-ID) 
coal liquids to distillate motor fuels via a combination of chemical 
or solvent extraction and hydrogenation. The first approach tested 
the combination of milk hydroliquefaction of Illinois No. 6 coal fol- 
lowed by HCl treatment to achieve nitrogen reduction. Small scale 
batch experiments on coal hydroliquefaction were carried out using 
a range of process severities. Subsequent treatment of the liquid 
products with HCl produced raffinates containing less than 0.1 wt 
% nitrogen, with potential as catalytic cracking feedstock. The 
second approach removes phenolic compounds from coal liquids 
before hydrotreatment. Removal of phenolics reduces hydrogen re- 
quirements and increases the rate of hydrodenitrogenation of the 
raffinate with the extent depending upon the type of extractant and 
the degree of extraction. Din.cthylformaide, aqueous methanol and 
aqueous sodium hydroxide are effective extractants. Batch and con- 
tinuous bench-scale units were employed to determine the effects of 
temperature, pressure, and space velocity on the hydrodenitrogena- 
tion of both the unextracted SRC-II middle distillate and extraction 
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raffinate product. The process is capable of producing raffinates 
which can be upgraded to conventional refinery feedstocks. The 
extracts have potential as fuel ingredients or as chemical sources. 
The extraction of phenolics from a mixture of SRC-II naphtha and 
middle distillate received special attention. Batch and continuous 
extractions demonstrated that all of the phenolics can be removed 
from this heart-cut with an aqueous methanol extraction system. 41 
figs., 43 tabs. 


4692 (DOE/MC/21046—1907) Characterization of 
streams around a slip-stream gas chiller at the KRW coal 
gasifier process development unit. Technology status report. 
Skinner, F.D.; Page, G.C. (Radian Corp., Austin, TX 
oan Oct 1985. Contract AC21-84MC21046. 75p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE8 1007. 

The following summarizes the results and conclusions of the 
gas chiller operation and stream characterization performed at the 
KRW PDU: The gas chiller apparatus was designed, constructed, 
and successfully operated. The first two runs served primarily as 
commissioning runs. Chiller operating procedures were established 
and additional stream characterization needs were identified as a 
result of these runs. An indication of the types of compounds that 
would be present in the condensate and flash gases produced as a 
result of chilling cooled gasifer product gas was obtained. Dis- 
solved gases led to significant concentrations of ammonia (estimated 
at 1280 mg N/L for the subbituminous coal run, 3330 mg N/L for 
the lignite run) and cyanide (200 Mg/L for the lignite run). There 
is evidence that dissolved hydrogen sulfide was also present in the 
condensate, based on the concentrations of this species found in the 
flash gases evolved as the condensate was depressurized. Residual 
quantities of organics were also present. Treatment of this stream 
would be required to reduce the concentrations of these compo- 
nents. Flash gases produced as the chiller condensate is depressur- 
ized contain reduced sulfur species, 1.35 to 2.5 vol. % and carbonyl 
sulfide, 189 to 932 ppmv) and volatile organics (e.g., 618 to 1610 
ppmv of C.+), as well as carbon dioxide and other major gas spe- 
cies present in the chiller inlet gas. Possible options for treatment of 
this stream would include combining it with other streams routed 
to sulfur recovery or incineration. Health and safety concerns arise 
due to the high concentration of H2S in the flash gases and cyanide 
in the condensate. 12 refs., 2 figs., 13 tabs. 


4693 (DOE/MC/21313—1958) Reaction kinetics and 
physical mechanisms of ash agglomeration. Progress report, 
November 24, 1984-February 23, 1985 . Carty, R.H.; Mason, 
D.M.; Babu, S.P. (Institute of Gas Technolo ogy, Chicago, IL 
(USA)). Oct 1985. Contract AC21-84MC21313. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86001331. 

The aim of this research program is to provide a fundamen- 
tal understanding of the reaction mechanisms and rates that lead to 
ash agglomeration and to the deposition of ash on reactor surfaces 
in ash agglomerating coal gasifiers. This program addresses the key 
issues of ash particle contact, chemical reactions of mineral matter, 
and agglomeration conditions. 


4694 (DOE/METC—85/2011) Hanna, Wyoming wader 
ground coal gasification data base. Volume 1. General infor. 
mation and executive summary. Bartke, T.C.; Fischer, D. D.; 
King, S.B.; Boyd, R.M.; Humphrey, A.E. ‘(USDOE Mor- 
oe wn Energy Technology ter, WV). Aug 1985. 48p. 

S, PC A03/MF A0Ol; GPO Dep. File Number 
DE85013695. 

This report is part of a seven-volume series on the Hanna, 
Wyoming, underground coal gasification field tests. Volume 1 is a 
summary of the project and each of Volumes 2 through 6 describes 
a particular test. Volume 7 is a compilation. This report covers: (1) 
history of underground coal gasification leading to the Hanna tests; 
(2) area characteristics (basic meteorological and socioeconomic 
data); (3) site selection history; (4) site characteristics; (5) permit- 
ting; and (6) executive summary. 5 figs., 15 tabs. 


(DOE/METC—85/2012) Hanna, Wyoming under- 
ground coal gucation data ase. Volume 2.'The Hama I 
field test. Bartke, T.C.; Fischer, D.D.; 


R.M.; Humphrey, AE. (USDOE ie 


WY). Aug 1985, 24p. NTIS, PC A02/MF AOl; "GPO D Dep. 
File Ni tr DE85013696. 
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This report is part of a seven-volume series on the Hanna, 
Wyoming, underground coal gasification field tests. Volume 1 is a 
summary of the project, and each of Volumes 2 through 6 describes 
a particular test. Volume 7 is a compilation of all the data for the 
tests in Volumes 2 through 6. Based on the recommendations of 
A.D. Little, Inc. in a 1971 report prepared for the US Bureau of 
Mines, the Hanna I test represented the first field test in reestablish- 
ing a field program by the US Bureau of Mines. The test was di- 
rected toward comparing results from a thick subbitiminous coal 
seam with those obtained during the field test series conducted at 
Gorgas, AL, in the 1940's and 1950’s. Hanna I was conducted from 
March 1973 through February 1974. This report covers: (1) site se- 
lection and characteristics; (2) test objectives; (3) facility descrip- 
tion; (4) pre-operation tests; (5) test operations summary; and (6) 
post-test activity. 9 refs., 10 figs., 4 tabs. 


4696 (DOE/METC—85/2013) Hanna, Wyoming under- 
ground coal gasification data base. Volume 3. The Hanna II, 
Phase I field test. Bartke, T.C.; Fischer, D.D.; King, S.B.; 
Boyd, R.M.; Humphrey, A.E. (USDOE Morgantown 
Energy Technology Center, WV). Aug 1985. 49p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE85013697. 

This report is part of a seven-volume series on the Hanna, 
Wyoming, underground coal gasification field tests. Volume 1 is a 
summary of the project, and each of Volumes 2 through 6 describes 
a particular test. Volume 7 is a compilation of all the data for the 
tests in Volumes 2 through 6. Hanna II, Phase I was conducted 
during the spring and summer of 1975, at a site about 700 feet up 
dip (to the southwest) of the Hanna I test. The test was conducted 
in two stages - Phase IA and IB. Phase IA consisted of linking and 
gasification operations between Wells 1 and 3 and Phase IB of link- 
ing from the 1-3 gasification zone to Well 2, followed by a short 
period of gasification from Well 2 to Well 3 over a broad range of 
air injection rates, in order to determine system turndown capabili- 
ties and response times. This report covers: (1) site selection and 
characteristics; (2) test objectives; (3) facilities description; (4) pre- 
operational testing; (5) test operations summary; and (6) post-test 
activity. 7 refs., 11 figs., 8 tabs. 


4697 (DOE/METC—85/2014) Hanna, Wyoming under- 
ground coal gasification date base. Volume 4. Hanna II, 
Phases II and III field test research report. Bartke, T.C.; 
Fischer, D.D.; King, S.B.; Boyd, R.M.; Humphrey, A.E. 
(USDOE Morgantown Energy Technology Center, WV). 
Aug 1985. 56p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85013698. 

This report is part of a seven-volume series on the Hanna, 
Wyoming, underground coal gasification field tests. Volume 1 is a 
summary of the project and each of Volumes 2 through 6 describes 
a particular test. Volume 7 is a compilation of all the data for the 
tests in Volumes 2 through 6. Hanna II, Piases II and III, were 
conducted during the winter of 1975 and the summer of 1976. The 
two phases refer to linking and gasification operations conducted 
between two adjacent well pairs as shown in Figure 1 with Phase 
II denoting operations between Wells 5 and 6 and Phase III oper- 
ations between Wells 7 and 8. All of the other wells shown were 
instrumentation wells. Wells 7 and 8 were linked in November and 
December 1975. This report covers: (1) specific site selection and 
characteristics; (2) test objectives; (3) facilities description; (4) pre- 
operation tests; (5) test operations summary; and (6) post-test activi- 
ty. 16 refs., 21 figs., 17 tabs. 


4698 (DOE/METC—85/2015) Hanna, Wyoming under- 
ground coal gasification data base. Volume 5. Hanna III field 
test research report. Bartke, T.C.; Fischer, D.D.; King, S.B.; 
Boyd, R.M.; Humphrey, A.E. (USDOE Morgantown 
Energy Technology Center, WV). Aug 1985. 33p. NTIS, 
PC A03/MF A0O1; GPO Dep. File Number DE85013699. 
This report is part of a seven-volume series on the Hanna, 
Wyoming, underground coal gasification field tests. Volume 1 is a 
summary of the project and each of Volumes 2 through 6 describes 
a particular test. Volume 7 is a compilation of all the data for the 
tests in Volumes 2 through 6. Hanna III was conducted during the 
spring:and summer of 1977. The test involved only two process 
wells but also had twelve water monitoring wells, eight in the 
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Hanna No. | coal seam and four in an aquifer above the coal seam. 
The test was designed to obtain information regarding the effects of 
the process on groundwater within the target seam and the overly- 
ing aquifer. The site for Hanna III had a low productivity aquifer 
above the Hanna No. 1 seam. The wells within the seam and the 
overlying aquifer were placed in such a manner that maximum in- 
formation on groundwater flow and quality could be obtained. This 
report covers: (1) site selection and characterization; (2) test objec- 
tives; (3) facilities description; (4) pre-operation tests; (5) test oper- 
ations summary; and (6) post-test activity. 4 refs., 11 figs., 5 tabs. 


4699 (DOE/METC—85/2016) Hanna, Wyoming under- 
ground coal gasification data base. Volume 6. Hanna IVA and 
IVB field test research report. Bartke, T.C.; Fischer, D.D.; 
King, S.B.; Boyd, R.M.; Humphrey, A.E. (USDOE Mor- 
gantown Energy Technology Center, WV). Aug 1985. 54p. 
NTIS, PC A04/MF AOl; GPO Dep. File Number 
DE85013700. 

This report is part of a seven-volume series on the Hanna, 
Wyoming, underground coal gasification field tests. Volume 1 is a 
summary of the project and each of Volumes 2 through 6 describes 
a particular test. Volume 7 is a compilation of all the data for the 
tests in Volumes 2 through 6. The reports in this series include: 
The Hanna IV test was designed as the first underground coal gas- 
ification test using commercial well spacings of 100 and 150 feet be- 
tween well pairs in a linear 3-well pattern. The test was initiated in 
late 1977 and completed in late 1979. This long duration was due to 
unfavorable geologic conditions (faulting) which could not be suc- 
cessfully overcome resulting in the test being split into Hanna IVA 
and Hanna IVB with about one year between the conduct of each. 
This report covers: (1) specific site selection and characteristics; (2) 
test objectives; (3) facility description; (4) pre-operation tests; (5) 
test operations summary; and (6) post-test activity. 5 refs., 19 figs., 
13 tabs. 


4700 (DOE/METC—85/6021-Vol.3, pp 1270-1281) 
Application of a twin fluidized-bed reactor for retorting/com- 
bustion and gasification/combustion processes. Lui, A.P.; 
Mei, J.S.; Shang, J.Y.; Zhang, G.Q. (EG and G Washington 
Analytical Services Center Inc., Morgantown, WV). Jul 
1985. NTIS, PC A19/MF AO. File Number DE85013690. 
(CONF- 850302—Vol. 3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The novel concept of a twin fluidized-bed reactor (TFBR) 
was developed to integrate the combustion process with a solid-fuel 
conversion process, such as oil shale retorting or coal gasification, 
into a single reactor. The reactor itself was divided into two side- 
by-side fluidized beds, through which the fluidizing solids circulat- 
ed. One of the beds was used to convert solid fuels into desired 
products, and the other was used to recover heat from residual 
carbon by combustion. In view of the close proximity of these two 
beds, the TFBR system was found to be considerably higher in 
thermal efficiency, simpler in construction and operation, as well as 
more compact than systems using conventional technology. This 
paper presents experimental results from cold module tests, oil shale 
retorting/combustion in TFBR. Self-sustaining combustion under 
both retorting and gasification conditions was achieved. In addition, 
operational problems associated with TFBR and possible solutions 
are also addressed. Preliminary results from retorting/combustion 
and gasification/combustion studies in TFBR successfully demon- 
strate the feasibility, as well as the flexibility of the twin fluidized- 
bed concept. 10 references, 7 figures, 6 tables. 


(DOE/METC—85/6021-Vol.3, pp 1433-1442) 
Generation of high-temperature gas from fluidized-bed fur- 
naces. Butt, A.R.; Peirce, T.J. (National Coal Board, Chel- 
tenham, England). Jul 1985. NTIS, PC A19/MF AO1. File 
Number DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, Ly USA (18 Mar 1985). 

The work descri relates to the development of a coal- 
fired fluidized bed furnace for the generation of hot gases for indus- 
trial heating processes. Following a program of coal model studies 
of the internal solids circulation rates between adjacent beds, a fur- 
nace test facility was developed in the form of two interconnected 
fluidized beds. One bed is operated as a partial gasifier/pyrolyser 
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and the other as a char combustor. The gas produced by pyrolysis 
is mixed above the bed with the oxygen-rich gas from the char 
combustor and burns to give hot gas at temperatures of up to 
1500°C. The use of low ash washed singles grade coal (13-25 mm 
size range) gives an overall combustion efficiency better than 98%. 
3 references, 8 figures, 3 tables. 


4702 (DOE/METC—86/0229) Great Plains Gasifica- 
tion Project process stream design data. Final report. Honea, 
FL. (USDOE Gran Grand Forks Project Office, ND). Sep 1985. 
202p. NTIS, PC A10/MF A01; 1; GPO Dep. File Number 
DE86003718. 

The Great Plains Coal Gasification Plant (GPGP) in the first 
commercial coal-to-SNG synthetic fuel plant constructed and oper- 
ated in the United States. This process stream design data report 
provides non-proprietary information to the public on the major 
GPGP process streams. The report includes a simplified plant proc- 
ess block flow diagram, process input/output diagrams and stream 
design data sheets for 161 major GPGP process and effluent 
streams. This stream design data provides an important base for 
evaluation of plant and process performance and for verification of 
the DOE ASPEN computer simulation models of the GPGP proc- 
esses. 8 refs. 


4703 (DOE/PC/30040—T1) Summary of work per- 
formed for PETC Coal Liquefaction Division. Final report. 
(TRW, Inc., McLean, VA (USA). Energy and Environmen- 
tal Div.). Nov 1982. Contract AC22-80PC30040. 42p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85012495. 

Accomplishments for the following nine tasks are summa- 
rized in this document; Task 1-coal liquids refining report; Task 2- 
coal liquefaction industrial project summary report; Task 4-environ- 
mental, health, safety and socioeconomic research activities for coal 
liquefaction; Task 6-value development technical support; Task 7- 
status of disposal catalyst hydrogenation; Task 8-solvent deashing 
assessment; Task 9-assessment of computer process models for coal 
liquefaction; and Tasks 3 and 5 - support to DASM special assistant 
for field coordination. Details on the objectives, scope, approach, 
conclusion and recommendations on these tasks have been docu- 
mented as final task reports and delivered to PETC. The reader is 
advised to consult these final reports for detailed presentations on 
the subject matter. 


4704 (EPRI-AP—4185-Vol.1) Two-stage coal liquefac- 
tion studies. Volume 1. Selective residuum recycle. Final 
report. Carver, J.M.; Crawford, G.B.; Momsen, W.C.; Par- 
anjape, A.S.; Rhodes, D.E. (Kerr-McGee Corp., Oklahoma 
City, OK (USA). Project Engineering Dept.). Nov 1985. 
Contract AC22-83PC60048. 103p “NTIS, PC A06/MF AO}; 
1 - Research Reports Center, Box 50490, Palo Alto, CA 
94303; GPO Dep. File Number DE86003369. 

A joint cost shared contract to perform exploratory research 
and development on process variations in two-stage coal liquefac- 
tion process was awarded by the Department of Energy (DOE) 
and Electric Power Research Institute (EPRI) to Kerr-McGee Cor- 
poration in September 1983. Three two-stage process configura- 
tions, involving selective recycle of distillate and fractionated resids 
between the Thermal- and the Catalytic-stage, were evaluated using 
Wyoming subbituminous coal. In these particular process configura- 
tions the resid feed to the Catalytic-stage (hydrotreater) was pro- 
gressively made heavier (higher preasphaltenes contents) to deter- 
mine which configuration produced a high distillate yield with re- 
duced fouling rate of the hydrotreater catalyst. In a zero resid 
product mode of operation, process configuration involving hydro- 
treating of Light Deashed Resid (LDAR) produced the highest dis- 
tillate yield of 52.6 wt % (MAF coal feed basis) and the least foul- 
ing rate of the hydrotreater catalyst. The addition of iron oxide, 
and particularly the addition of iron oxide and hydrogen sulfide to 
the Thermal-stage showed a beneficial effect on the coal conversion 
and distillate yield obtained from a subbituminous coal. With bitu- 
minous coal such benefits appeared to be limited to the improve- 
ment of distillate yield. However, for both coal types the vacuum 
bottoms preasphaltenes content as well as viscosity were decreased 
by addition of iron oxide together with hydrogen sulfide. 5 refs., 14 
figs., 39 tabs. 
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4705 (EPRI-AP—4185-Vol.2) Two-stage coal liquefac- 
tion studies. Volume 2. Close-coupled reactor option, Final 
report. Carver, J.M.; Crawford, G.B.; Momsen, W.C.; Par- 
anjape, A.S.; Rhodes, D.E. (Kerr-McGee Co ', Oklahoma 
City, OK (USA). Project Se NTE wre Dept.). ” Nov 1985. 
Contract AC22-83PC60048. PC A04/MF A0l; 
1 - Research Reports Centon, Box 50490, Palo Alto, CA 
94303; GPO Dep. File Number DE86003561. 

A 0.2 TPD integrated coal liquefaction bench-scale unit was 
designed, constructed and operated at Kerr-McGee Corporation 
Cimarron Facility during the period from June 1981 through De- 
cember 1984. The two-stage (Thermal and Catalytic) unit includes 
a coal liquefaction section for dissolution of coal, a Critical Solvent 
Deashing (CSD) section for deashing of coal liquids and a Hydro- 
treating section for upgrading of liquid products. An experimental 
program was initiated to evaluate the technical feasibility of ad- 
vanced coal liquefaction processes involving selective recycle of 
process streams to produce environmentally-acceptable fuel and 
usable by-products. This report summarizes the studies completed 
in the integrated unit during the period of August-December 1984. 
A new process configuration was tested for the first time during 
this period. Illinois No. 6 coal was liquefied in what is termed 
closed-coupled integrated mode of operation. In this process config- 
uration, the liquefaction and hydrotreating steps are close-coupled. 
The hydrotreating step is followed by Critical Solvent Deashing 
(CSD) to remove and separate coal ash and unconverted coal. In 
the closed-coupled operation, a high distillate yield and good over- 
all process results could be obtained but at the expense of a faster 
catalyst deactivation. In addition to the testing of a new process 
configuration, Texas lignite was liquefied for the first time in the 
bench-scale unit. Overall, Texas lignite performed without substan- 
stial feedstock deashing prior to liquefaction, liquefied easily but 
had problems with Critical Solvent Deashing and high energy re- 
jections to ash concentrate. 3 refs., 6 figs., 28 tabs. 


4706 (EPRI-AP—4289) Verification testing of the S- 
cubed entrained-flow coal gasification code. Blewett, P.J.; 
Chapyak, E.J.; Hill, S.C.; Cagliostro, D.J. (Los Alamos Na- 
tional Lab., NM (USA)). Nov 1985. Contract W-7405- 
ENG-36. 60p. NTIS, PC A04/MF AOI - Research Reports 
Center, Box 50490, Palo Alto, CA 94303; GPO Dep. File 
Number DE86003368. 

This report summarizes a study to evaluate and apply the 
Department of Energy Electric Power Research Institute (DOE/ 
EPRI)-supported entrained-flow coal gasification code (EFC). The 
code received was written for a UNIVAC 1100/80 computer, and 
several aspects required modification to adapt it to the Cray-1 com- 
puter. Following adaptation to the Cray-1, the sample problem in 
the EFC user’s manual was run to assure that the Cray-1 version 
agreed with the previous version. The EFC was evaluated partially 
by modeling a series of increasingly complex problems and using 
analytical solutions or experimental measurements for comparisons. 
These problems include a classic Riemann shock, a laminar non- 
reacting jet, and a turbulent nonreacting jet. The comparisons for 
the one-dimensional shock problem showed good agreement. The 
comparisons for the laminar jet showed only qualitative agreement 
and resulted in an unacceptably large amount of computer time 
used to achieve a steady-state solution. The comparisons for the 
turbulent jet could not be made because of problems in the pro- 
gramming of the k-e turbulence model. Recommendations to en- 
hance code utility for potential users are discussed. 30 refs., 15 figs., 
8 tabs. 


4707 (EUR—9122) Coal gasification in the molten iron 
reactor. Peformance of coal gasification trials in a 60-T in- 
dustrial converter of Eisenwerk-Gesellschaft Maximilian- 
shuette mbH. (Commission of the European Communities, 
Luxembour, ure). 1984. 25p. (In German and English). Com- 
mission of the European Communities, Luxembourg. 

This is the final report of a demonstration project sponsored 
by the Commission of the European Communities. The aim of the 
project is long-term trials for the gasification of 300 t/d coal an ex- 
isting OBM molten iron bath reactor with a view to the construc- 
tion and operation of a demonstration plant. The work carried out 
showed that different types and sizes of coal can be gasified suc- 
cessfully, particularly with regard to the low content of harmful 
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substances in the gas. The advantages of the process are: high 
degree of coal conversion, good quality gas (65-70% CO and 25- 
30% He). 


4708 (KTH-PM-R—19-83) RED, a program for melt re- 
duction and coal gasification processes. Kaufmann, D. (Royal 
Inst. of Tech., Stockholm (Sweden). Dept. of Materials 
Handling). Oct 1983. 46p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE85752750. 

A mathematical model has been constructed for the calcula- 
tion of energy- and mass balances in processes as melt reduction 
and coal gasification. The model has been adapted to a computer 
code (RED). 3 different processes can be simulated: 1. Melt reduc- 
tion in a process consisting of one step of pre reduction in fluid 
beds, followed by a final step of reduction in molten iron (melt re- 
duction) 2. Production of sponge-iron by gas reduction (D R) in 
the same pre reduction step as in 1. 3. Coal gasification processes, 
where coal and oxygen are injected into molten iron, to produce 
energy-rich gas. The report describes the model and the pro- 
gramme. A number of simulations have been performed to find the 
optimal process for melt reduction, show that gas from the process 
has to be cleaned from CO: and H2O, and then reused to keep coal- 
and energy use at a minimum. In such a process the net energy use 
is around 4500 kWh/ton Fe. 


4709 (NEDO-OS—8504) Coal conversion technology. 
FY 1984 annual report. (New Energy Development Organi- 
zation, Tokyo (Japan)). 1985. 186p. NTIS (US Sales Only), 
PC A09/MF AOl1. File Number DE86900210. 

Progress in several areas of coal liquefaction and coal gasifi- 
cation is reported. (LTN) 


4710 (NP—6770040) Production of briquettes and lump 
coke from Rhenish brown coal using binders. Wille, K. 
(Technische Hochschule Aachen (Germany, F.R.). Fakul- 
taet fuer Bergbau und Huettenwesen). 24 Nov 1983. 130p. 
(In German). NTIS (US Sales Only);-PC A0O7/MF AOl. 
File Number DE86770040. 

The influencing parameters in binderless briquetting are de- 
scribed. Binders such as coal tar pitch, sulphite liquor, and high 
polymers are investigated. The brown coal drying process and the 
residual water content have the greatest influence on the briquette 
quality. The experiments have been carried out in an existing indus- 
trial plant on a semitechnical scale, and the compressive strength 
and wear resistance of the briquettes has been investigated as a 
function of the binder. The optimum water content has been deter- 
mined. The compressive strength and wear resistance as well as the 
lump coke output in open-hearth coking have been tested. 


4711 Corrosion behavior of SiC under simulated slag- 

ging gasifier conditions. Easler, T.E.; Poeppel, R.B. (Ar- 

onne National Lab., IL). Materials and Components in 
fossil Energy Applications; 58: 4-6(1 Oct 1985). 

Ceramic materials under scrutiny as candidates for structural 
components in severe environments include silicon carbide, silicon 
nitride, and alumina-based (corundum, mullite, spinel) materials. In- 
terest is maintained in these materials because of their low densities, 
high strengths, retained strength at high temperatures, thermal 
shock resistance, and resistance to oxidation and corrosive attack. 
Although some work has been reported on the effects of oxidation 
and exposure to oxidizing combustion environments on the behav- 
ior of ceramic materials, many questions remain - in particular, con- 
cerning their behavior in the low-oxygen partial pressure (reducing) 
environments encountered in coal gasification. The anticipated 
active oxidation behavior in a low oxygen potential, non-slagging 
environment was not observed for the two silicon carbide materials 
under simulated slagging gasifier conditions. The oxidation reaction 
apparently was influence by the relatively high steam partial pres- 
sure. Specimens coated with acidic or basic slag compositions prior 
to exposure exhibited significant weight losses that were more sub- 
stantial in the case of the basic slag-coated specimens. The viscosity 
of the fused slag at the reaction temperature is believed to have sig- 
nificatit influence over the extent of reaction. Formation of a pro- 
tective’ oxide scale is prevented, and reduction of iron oxide in the 
slag to metallic iron was followed by penetration of iron into sub- 
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surface pores in the underlying silicon carbide, forming iron-rich 
pockets. 


4712 Chemistry of ee ee 
faction conditions; modelling h transfer catalysis. 
Hirschon, A.S.; ian, R.M.; ‘cnion K. (Crgunametaiiio 
Chemistry Program, Physical Organic Chemistry 

ment, SRI International, Menlo Park, CA). Fuel; 64: 0. 6, 
722-775(Jun 1985). 

The work reported here represents initial attempts to devel- 
op a complete kinetic and mechanistic understanding of the reac- 
tion chemistry of H2S under coal liquefaction conditions, using 
both model systems and coal. Hydrogen sulphide was found to pro- 
mote/catalyse the transfer of hydrogen from tetralin t 2hydroxy- 
quinoline (2-HOQ). The presence of H2S can increase the rate of 
hydrogen transfer from tetralin to 2HOQ by a factor of 10 com- 
pared with the same reaction run in the absence of H2S. The 
energy of activation for hydrogen transfer was found to decrease 
by = 5 kcal mol™'! in the presence of H2S. The presence of H2S 
was also found to promote loss of oxygen from 2-HOQ to form 
small amounts of quinoline. No evidenc of C-C or C-N bond cleav- 
age in 2-HOQ was noted under any of the reaction conditions stud- 
ied. These results suggest that the presence of HaS reduces the tem- 
peratures necessary to promote effective hydrogen transfer from te- 
tralin by 50-75°C. Moreover, they imply that similar effects occur 
in HeS-promoted coal liquefaction. 


4713 Liquefaction with microencapsulated catalysts. 
Weller, S.W. (to Dept. of Energy). US Patent 4,518,478. 21 
May 1985. Filed date 23 May 1984. vp. 

PAT-APPL-612953. 

A method is disclosed for dispersing a liquefaction catalyst 
within coal or other carbonaceous solids involves providing a sus- 
pension in oil of microcapsules containing the Catalyst. An aqueous 
solution of a catalytic metal salt is emulsified in the water-immisci- 
ble oil and the resulting minute droplets microencapsulated in poly- 
meric shells by interfacial polycondensation. The catalyst is subse- 
quently blended and dispersed throughout the powered carbona- 
ceous material to be liquefied. At liquefaction temperatures the pol- 
ymeric microcapsules are destroyed and the catalyst converted to 
minute crystallites in intimate contact with the carbonaceous mate- 
rial. 


4714 A status review of direct coal liquefaction technol- 
ogy. McNeese, L.E.; Cochran, H.D.; Irvine, A.R.; Salmon, 
R. (Oak Ridge National Lab., Oak Ridge, TN). op 357-377 
of Alternative energy sources VI: Vol. 3: wind/ocean/nu- 
clear/hydrogen. Veziroglu, T.N. Washington, DC; Hemi- 
sphere Publishing Co. (1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec oa 

Direct liquefaction of coal, which was first practiced in Ger- 
many during World War II, has been under further development in 
the U.S. and elsewhere for more than a decade. This paper reviews 
the status of the major developing technologies required for oper- 
ation of a direct coal liquefaction facility. The subjects addressed 
include the status of technology of coal dissolution chemistry, coal 
dissolution reactor design, coal slurry preheaters, high pressure 
vapor/liquid separators, residue production, product upgrading, 
a pumps, pressure let-down valves, and general instrumenta- 
tion. In general, it is concluded that the technology is adequate to 
permit satisfactory performance in the several areas; however, quite 
substantial improvements are possible in most cases. 


Performance of US coals in an industrial air-blown 
gasifier. Thimsen, D. (Black Sivalls and Bryson, Incorporat- 
ed, Twin Cities tions, Minn lis, Minnesota). Coal 
Technology; 4: 7-22(Nov 1983). (CONF-831112—). 

From Coal technology ‘83 - international coal utilization 


convention; Houston, TX, USA (15 Nov 1983). 

This describes the operational hi and an overview 
of test results of a 6.5 foot diameter Wellman-Galusha gasifier at 
the Twin Cities Research Center in Minneapolis, Minnesota. Gasifi- 
cation tests of 16 different US coals to date have been undertaken 
with objectives such as: identifying gasifier capacity and conversion 
efficiencies; investigating influence of coal type on gasifier oper- 
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ation; characterizing gas quality for various operating conditions; 
identifying design changes that can reduce downtime and oper- 
ational requirements; providing a source of low-BTU gas for proc- 
essing and utilization studies; providing an opportunity for hands-on 
gasifier operation experience for cooperators and evaluating envi- 
ronmental impacts of low-BTU gasifiers. 


4716 Effects of a rectangular cavity on a subsurface 


layer using elastic for 
seismic determination of gasification cavities. Becker, D.F.; 
an E.R.; ee J.E. (Texas A & M University, Col- 
y Station, Texas). rint, Ree of Mining Engineers of 
AIME; 83-146: 13(Mar 1983). (CONF '-830317—). 
From TMS/AIME meeting; Atlanta, GA, USA (6 Mar 


1983). 

Two-dimensional, finite-difference elastic modeling aids in 
planning an optimum seismic-acquisition scheme to define the 
extent of subsurface cavities resulting from in situ gasification. To 
understand the seismic effects of a cavity, two models are com- 
pared and contrasted. Model A consists of a low-velocity layer 
(LVL) in a half space; Model B contains a rectangular water-filled 
cavity in the LVL. Amplitude differences are the dominant effect 
on the surface records for each model. Cavity resonance and dif- 
fraction effects are more definitive in vertical seismic profiles 
(VSP’s) and in a “snapshot” of the wave field. Interpretation and 
subtraction of corresponding records for both models shows the 
need for preand post-gasification seismic recording. Also VSP data 
are more informative than surface records. 


4717 Theoretical and approaches to the 
carbonization of coal and coal blends. Forrest, M.; Marsh, H. 
(Univ. of Newcastle upon Tyne, Northern Carbon Research 
Labs., School of Chemistry, Newcastle upon Tyne). pp 1-25 
of Coal and coal products: analytical characterization tech- 
cigea). Washington, DC; American Chemical Society 

This paper discusses recent theoretical considerations and ex- 
perimental studies of coal and coal/pitch blending procedures, the 
gasification and thermal treatment of metallurgical cokes, and the 
effects of pitch coke breeze additives on coke strength. Topics con- 
sidered include the formation of anisotropic carbon, liquid crystals 
and mesophase, optical texture, strength, reactivity, hydrogen trans- 
fer, optical microscopy, scanning electron microscopy, point-count- 
ing, and microstrength testing procedures. It is shown how coke 
tacagh (am 0 edbaaad gee aetna et elaiae ent 
cal texture from solutions of coal in coal or of pitch in coal. 


4718 Coal as energy in the steel industry. Manka, D.P. 
pion PA). pp 281-292 of Coal and coal products: an- 

ytical characterization techniques. Washington, DC; 
Arnerican Chemical Society (1962) 

Oe ee ee ee 
of coal is used in steel reheating furnaces. The various coals 
charged to the coke ovens and the composition of the gases liberat- 
ed during the carbonization cycle are analyzed. Two-thirds of the 
gas generated during the coking of coal is used in steel reheating 
furnaces and one-third is used for underfiring the coke ovens. The 
valuable chemicals, such as benzene and toluene, recovered from 
the gas in the coke plant are listed. It is demonstrated that coke is 
essential as a source of heat and as a reactant in the blast furnaces 
to convert iron ore into pig iron. 


4719 Electron optical and IR spectroscopic investigation 

of coal carbonization. Friel, J.J.; Follweiler, D.M.; Mehta, S. 
(Bethlehem Steel Corp., Homer Research Laboratories, 
Bethlehem, PA). pp 293-309 of Coal and coal products: ana- 
lytical characterization techniques. Washington, DC; Ameri- 
can Chemical Society (1982). 

The chemistry of coal carbonization was studied in an at- 
tempt to better understand the changes that take place as metallur- 
gical coal becomes plastic. Infrared spectroscopy was used to study 
the transformation from coal-mesophase-semicoke and to relate the 
changes to those observed in the electron microscope. Spectra of 
semicokes produced from three different coals at various heat-treat- 
ment temperatures show changes that can be related to the fluid 
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properties of the coals. Evidence of mesophase in the fluid range of 
temperature can be obtained from changes in the region of the 
spectra assigned to aromatic hydrogen out-of-plane bending modes. 
Heat-treatment temperatures above the fluid range result in conden- 
sation of the mesophase as hydrogen is lost. 


4720 Characterization of alkanes in extracts of coals, 
lignites, and related fuels. Bartle, K.D.; Jones, D.W.; Pakdel, 
H. (Univ. of Leeds, Dept. of Physical Chemistry, Leeds). pp 
27-45 of Coal and coal products: analytical characterization 
techniques. Washington, DC; American Chemical Society 
(1982). 

The application of 'H and “C NMR spectroscopy, gas 
chromatography (G.C.) and mass spectrometry (M.S.) in the sepa- 
ration and identification of alkanes extracted from fossil fuels is il- 
lustrated with three Turkish lignites (including one extracted by su- 
percritical gas), coal tar and petroleum crude. Elution of hydrocar- 
bons from a silica-gel column may be monitored by 'H NMR and 
molecular-sieve sub-fractionation into normals and branched/cy- 
clics by G.C., together with **C NMR T* measurement. G.C. (e.g. 
with a eutectic packed column) can enable individual normal, iso- 
prenoid and cyclic alkanes, valuable as geochemical indicators, to 
be identified. “*C NMR chemical shifts are consistent with G.C.- 
M.S. identifications of acyclic isoprenoids in several fuels. 


4721 Solvent analysis of coal-derived products using 
pressure filtration. Utz, B.R.; Appell, H.R.; Blaustein, B.D.; 
Narain, N.K. (US Dept. of Energy, Pittsburgh Energy 
Technology Center, Pittsburgh, PA). pp 225-237 of Coal 
and coal products: analytical ‘heroctorinelion techniques. 
Washington, DC; American Chemical Society (1982). 

A room-temperature, pressure-filtration method for solvent 
characterization of coal-derived products is described. Tetrahydro- 
furan solubility and cyclohexane solubility of coalderived products 
were determined. A comparison of the method was made with a 
room-temperature, reduced-pressure Soxhlet-extraction method, and 
demonstrated that the pressure-filtration method can solubilize as 
much coal-derived product as the special type of Soxhlet extrac- 
tion. Pressure-filtration was also shown to be precise, and gave 
standard deviations as low as S = 0.10% when using tetrahydrofu- 
ran and S = 0.26% when using cyclohexane. Values of S can be 
slightly larger depending on the vehicle used in the coal-vehicle 
slurry. A major advantage of pressure-filtration is that solvent fil- 
tration of a sample can be completed within 15 minutes, whereas a 
Soxhlet extraction can take many hours or even days. With high- 
conversion coal-oil slurry, reaction products, the solvent classifica- 
tion can be completed in 1 1/2 to 2 hours. 


0105 BY-PRODUCTS 

REFER ALSO TO CITATION(S) 4690, 4691, 4710 

0106 PROPERTIES 

REFER ALSO TO CITATION(S) 4688, 4719, 4721, 4747, 4760, 4837, 4843 


4722 (CONF-851003—12) Double cross polarization 
nmr. A potential route to specific structure and reactivity in- 
formation in coals, Hagaman, E.W.; Chambers, R.R. Jr.; 
Rardin, R.L. (Oak Ridge National Lab., TN (USA)).. 1985. 
Contract AC05-840R21400. 2p. NTIS, PC A02/MF AO}; 
GPO Dep. File Number DE86002253. 

From Conference on coal science; Sydney, Australia (28 Oct 
1985). 

The coupling of chemical derivatization methods which in- 
troduce phosphorus functional groups into coal and 'H-*!P-°C 
double cross polarization nmr are proposed as a method to identify 
specific reaction centers in these materials. Methods of forming 
phosphorus carbon bonds at doubly benzylic centers in model com- 
pounds have been developed. Models are being used to establish 
optimum experimental procedures for the double cross-polarization 
nmr experiment. 
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(DOE/PC/70782—5) Electron spin mapping of 
coal molecular structure by ENDOR. Quarterly technical 

progress report. Belford, YR. L. (illinois Univ., Urbana 
(USA)). 15 Oct 1985. Contract FG22-84PC70782. 22p. 
NTIS, PC. A02/MF AOl; 1; GPO Dep. File Number 
DE86002491. 

We have shown how the use of ENDOR spectroscopy can 
accurately measure the proton coupling constants of the radical 
formed when a benzene or de-benzene solution of perylene is con- 
tacted with various activated aluminas, silica, and the silica-alumina 
catalyst M-46 (Houdry). The surface dynamics as a function of tem- 
perature of the radical can be followed by observing the growth 
and disappearance of the matrix ENDOR lines for protons and deu- 
terons. At low temperatures, we have shown that on alumina there 
is a dipole-dipole interaction between the radical and the ?7Al 
nuclei on the surface. A detailed study of this resonance lineshape 
should enable us to develop a clearer picture of the arrangement of 
aluminium atoms at the adsorption sites for perylene. The absence 
of this resonance in the ENDOR spectra of perylene on the alumin- 
osilicate strongly suggests that a different adsorption site or surface 
chemistry exists in this system. In the ENDOR spectra of perylene 
on the aluminosilicate (and to a lesser extent on alumina) we see 
additional ENDOR resonances which we have assigned to the per- 
ylene cation dimer radical. The existence of such a species in solu- 
tion has been reported by others, and the benzene dimer cation rad- 
ical formed by the uv irradiation of benzene adsorbed on alumina 
has also been reported. We believe that the presence of the cation 
dimer radical is strong evidence suggesting that the monomer radi- 
cal we observe by ENDOR spectroscopy is the perylene cation 
radical. 19 refs., 5 figs. 


4724 (DOE/PC/70790—T4) Thermodynamic and trans- 
port properties for polar coal mixtures. Technical progress 
report, July 1-September 30, 1985. Stiel, L.I. (Polytechnic 
Inst. of New York, Brooklyn (USA)). 1985. Contract FG22- 
84PC70790. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002809. 

The measured values, the infinite’ dilution activity coeffi- 
cients at 60°C are presented in Table 1. For most polar solutes such 
as acetone, the values are slightly lower than the corresponding 
values measured previously for 1-methyl-naphthalene at 60°C. For 
tetrahydrofuran and chloroform, the activity coefficients are less 
than 1.0, apparently because of association effects for these mole- 
cules. The vapor-liquid equilibrium data of Weissenberger et al. 
(1,2) at 20°C indicate that the activity coefficients are greater than 
1.0 for tetralin mixtures with methyl acetate, ethyl acetate, acetone, 
ethyl} alcohol, benzene, and n-hexane, and less than 1.0 for mixtures 
with chloroform. For most polar solutes the values decrease slight- 
ly with decreasing temperature, as shown in Figure 1 for acetone. 
For n-hexane, the values increase slightly with decreasing tempera- 
ture as shown in Figure 2. Similar measurements are being obtained 
for m-cresol and other coal liquids. The calculated values of heat of 
mixing for n-alkanes with pyridine are lower than the experimental 
values of Woycicka (5) as shown in Figure 5 for n-heptane-pyridine 
at 293.15°K. However, it can be seen from this figure that the cal- 
culated values for this system are in closer agreement with the data 
of Timofeev (6). The calculated values of the heat of mixing are 
also in good agreement with the data of Konakbaeva (6) for pyri- 
dine-iso-octane at 288.15°K, as shown in Figure 6. 9 refs., 7 figs. 


4725 (DOE/PC/70795—T4) Macromolecular chemistry 
of coalification. Quarterly report, May 1-July 31, 1985. 
Larsen, J.W.; Kovac, J.; Wei, Y.C. (Lehigh Univ., Bethle- 
hem, PA (USA). Dept. of Chemistry; Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). 1 Nov 1985. Con- 
tract FG22-84PC70795. 9p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002485. 

Size exclusion chromatography has been used for petroleum 
and coal liquid fractionation and has been shown to be one of the 
best methods for molecular characterization of coal liquids. Howev- 
er, reasonable molecular weight distribution can only be determined 
if the detector employed responds equally to a concentration of 
solute throughout the whole molar mass range. Recently, it was 
shown that differences (up to 50%) in anti M/sub n/ with uv detec- 
tion for coal extract fraction depend on the wavelength selected be- 
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cause coal molecules tend to absorb more strongly at longer wave- 
lengths as molar mass increases. The differential refractive index 
detector shows poor linearity for higher molar mass. A mass detec- 
tor (evaporative analyzer) which is free of the above drawbacks has 
been used in this study. Calibration was achieved with a few poly- 
mer standards. Consistent results look promising for future investi- 
gations of coal extracts. 1 refs., 3 figs. 


4726 (NZERDC—114) Direct determination of oxygen 
in New Zealand coals. Final report. Campbell, A.D. (Otago 
Univ., Dunedin (New Zealand). Dept. of Chemistry). Mar 
1985. 6p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86900273. 

Oxygen has been quantitatively determined in a series of 
New Zealand coals using an apparatus similar to that described in 
ISO, 1994-1976. In this method, which is based on the Unter- 
zaucher modification of the Schuetze procedure for the determina- 
tion of oxygen in organic compounds, oxygen is converted quanti- 
tatively to carbon monoxide with carbon at about 1100°C and this 
is oxidized to carbon dioxide for collection and measurement gravi- 
metrically. Although the method has been shown to give good re- 
peatability the life of the silica furnace tubes is relatively short be- 
cause of devitrification through contact with inorganic residues at 
the very high temperatures required by this method. The results are 
compared with values calculated by the more usual oxygen by dif- 
ference method. 9 refs., 5 tabs. 


4727 (SVF—163) Variations in coal properties - General 
part. Ryk, L. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Mar 1984. 98p. (In Swedish). NTIS 
(US Sales Only), PC A05/MF AOl. File Number 
DE85752781. 

The following project is a continuation of one of the object 
studies in the Project ‘Coal-Health-Environment’ (KHM). The 
project is reported in three parts: Part 1, General Part, Part 2, Coal 
from the USA, Part 3, Coal in Scania. Comments and conclusions 
for the entire project: Washing does not only lower the level of im- 
purities, but also improves the handling qualities of the coal and its 
combustion performance. Although much effort is put into homog- 
enizing coal by mining, washing, and direct homogenization in-situ, 
variations are never entirely evened out. Producers often try to op- 
timize production to match market limits set up e g by environmen- 
tal restrictions. This may be done by washing and/or blending. 
However, sometimes this leads to unwanted changes in ash compo- 
sition, which may cause slagging and fouling or other difficulties at 
the power station. Coal quality varies both in the short term and in 
the long term perspectives. A small consumer who only takes part 
of a larger consignment runs a considerble risk of receiving coal 
which differs analytically from the mean values of the large con- 
signments. The quality of consignments made up of coal of differ- 
ent origins may be very uneven. In some cases standard analysis has 
not been found adequate properly to predict combustion perform- 
ance. Mechanical sampling of a stream was found to be more accu- 
rate than manual sampling of a coal pile, although it was the same 
consignment and both were performed according to ISO-standards. 


4728 (SVF—164) Variations in coal properties - Part 2 - 
Coal from the USA. Ryk, L. (Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden)). Mar 1984. 12lp. (In 
Swedish). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE85752782. 

EFO, the Swedish Municipal Fuel Procuring Company, cur- 
rently imports 1 Mt/yr of thermal coal and 0.5 Mt of fuel oil. In 
1983 0.5 Mt. was imported from the USA. This article describes the 
control and follow-up of two consignments, one consisting of 
stoker coal and the other of normal steam coal. The consignments 
were irregular from a quality point of view. Also discussed in the 
article is the question of why discrepancies like this may cause 
problems at the plant. 


4729 (SVF—165) Variations in coal properties - some 


quality aspects on coal from Scania, Sweden. Ryk, L. (Stiftel- 


sen foer Vaermeteknisk Forskning, yao (Sweden)). 

Mar 1984. 114p. (In Swedish). S (US Sales Only), PC 
A06/MF A0O1. File Number DE85752783. 

Minor coal deposits are found in north-western Scania. The 

coal which has been mined since the end of the sixteenth century is 
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of local importance as thermal coal. Today 10-15,000 tonnnes are 
mined 2 .nually as a by-product to fireclay. Th coal is of low qual- 
ity with high moisture and ash (clay) content, 15-20% H2O and 20- 
45% ash respectively. Analytical data from historical records and 
actual deliveries have been examined. The variations of extraneous 
quality parameters such as moisture and ash are large. Tests show 
that 75-85% of the ash (e.g. clay, shale, and quartz) may be re- 
moved by washing. Coal losses are small. Raw coal and float prod- 
ucts were studied by chemical analysis, screen analysis, x-ray dif- 
fraction, microscopy, and by registration of combustion profiles. It 
is shown that washing not only changes the chemical and physical 
composition but also the combustion characteristics. 


4730 (SVF—180) Chlorine in coal. Elander, P.; Lann- 
gren, B.; Lundgren, T.; Persson, K. (Stiftelsen foer Vaerme- 
teknisk Forskning, Stockholm (Sweden)). Jan 1985. 97p. (In 
Swedish). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE85752769. 

The chlorine content of coal which in general varies be- 
tween 0.001 and 0.5% may reach the amount of 1% in coals from 
certain countries. The forms in which chlorine occurs in coals are 
not clearly known yet. An accepted theory is that the main part 
occurs in the organic part of coal as chloride ions, not in the miner- 
al matter. During combustion most of the chlorine is evolved in the 
combustion gas as hydrogen chloride. An average of 2-10% of the 
chlorine is retained in ash. The contribution of hydrogen chloride 
from coal combustion to acid rain is not obvious compared to other 
sources. The content of chloride in coal combustion products vary 
within broad limits. No significant relations between the content of 
chlorine in the coal and the content of chlorides in the ashes have 
been found. High chloride contents are not frequently found in the 
bottom ash and fly ash. The FGD-products, however, may have 
high contents of chlorides. The increased metal contents in lea- 
chates, recognized as caused by the formation of soluble chloride 
complex substances at increasing chloride contents, seem to be neg- 
ligible compared to the overall variation in leachates from coal 
wastes. The chloride complex formation may be of a certain signifi- 
cance at the leaching of FGD-products with high chloride con- 
tents. The specified limit of chloride content in the standards for 
cement in Sweden and in a number of other countries is 0.1% by 
weight. In view of the low degree of ash retention even ashes from 
high chlorine coals should meet the requirements in most cases. 
Laboratory tests have shown that steel structrues in direct contact 
with coal ashes in some cases have sustained from heavy corrosion 
damages. The chloride contents in the ashes seem to be a factor of 
significance. There are no experiences reported on field tests under 
more real conditions but corrosion preventive measures seem to be 
needed in many cases. 


4731 Fourier transform IR spectroscopy. Painter, P.C.; 
Coleman, M.M.; Davis, A.; Kuehn, D.W.; Snyder, R.W.; 
Starsinic, M. (Pennsylvania State Univ., College of Earth 
and Mineral Sciences, University Park, PA). pp 47-76 of 
Coal and coal products: analystical characterization tech- 
(1982) Washington, DC; American Chemical Society 
(1982). 

Fourier transform infrared (FTIR) spectroscopy is potential- 
ly a powerful tool for the characterization of coal. Although the 
optical advantages of these instruments compared to traditional dis- 
persive devices are important, we believe that the most significant 
results can be obtained by applying sophisticated data analysis pro- 
grams. However, if these programs are applied uncritically, there is 
the real possibility of serious error, particularly in quantitative 
work. Consequently, in this paper we attempt an assessment of the 
application of FTIR to the quantitative determination of functional 
groups, with particular emphasis on O-H and C-H groups. We con- 
sider the use of programs for spectral subtraction, derivative spec- 
tra, curve resolving and factor analysis. 


4732 Applications of Fourier transform IR spectroscopy 
in fuel science. Solomon, P.R.; Carangelo, R.M.; Hamblen, 
D.G. (Advanced Fuel Research, Inc., East Hartford, CT). 
pp 77-131 of Coal and coal products: analytical character- 
ization techniques. Washington, DC; American Chemical 
Society (1982). 
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Petroleum reserves are limited and supplies are becoming ex- 
pensive and unstable. Extensive efforts are underway in the United 
States and abroad to find alternative sources of fuel and chemicals 
by employing coal, oil shale, tar sands, and biomass. But complicat- 
ed processing of these raw materials is required to deliver environ- 
mentally acceptable products at a competitive price. It is, therefore, 
increasingly important to obtain better characterization of these 
raw materials and better understanding of their transformation in a 


process. 


Chemistry and structure of coals: diffuse reflec- 
come IR Fourier transform (DRIFT) aor air oxi- 
dation. Smyrl, N.R.; Fuller, E.L. Jr. (Union Carbi 
Oak Ridge Y-12 Plant, Nuclear Division, Oak Ride, e oN 
pp 133-145 of Coal and coal products: analytical mean 
ization techniques. Washington, DC; American Chemical 
Society (1982). 

Diffuse reflectance infrared Fourier transform (DRIFT) 
spectroscopy has been proven to be an excellent means of charac- 
terizing coals and related materials. This report is devoted to the 
evaluation of the technique as a method for in situ monitoring of 
the chemical structural changes wrought in reactions of coal with 
fluid phases. This technique does not require a supporting medium 
(matrix) which can contain chemical artifacts which inherently 
serve as a barrier for access to the solid coal. The rapid response of 
the Fourier transform infrared technique is beneficial for kinetic 
studies related to combustion, liquefaction, gasification, pyrolysis, 
etc. Experimental equipment and techniques are described for stud- 
ies over wide ranges of pressure (10-5 Pa to ca 1.5 x 10? kPa) and 
temperature (298° K to 800° K). 


4734 Comprehensive elemental analysis of coal and fly 
ash. Nadkarni, R.A. (Exxon Research and Engineering Co., 
Analytical Research Lab., Baytown, TX). pp 147-162 of 
Coal and coal products: "analytical chnpntianetiion tech- 
niques. Washington, DC; American Chemical Society 


All major ash elements and some trace elements are deter- 
mined in coal or fly ash by inductively coupled plasma emission 
spectrometry. Parr oxygen bomb combustion followed by ion selec- 
tive electrode, X-ray fluorescence or atomic absorption spectromet- 
ric measurements are used to determine halogens, sulfur, nitrogen, 
mercury, arsenic, selenium, and phosphorus. Hydride generation- 
atomic absorption spectrometry is used to determine traces of As, 
Se, Sn, Sb, Te, Pb, and Bi. Spectrophotometric determinations are 
used for gallium and germanium. 


Application of inductively coupled plasma atomic 
ae spectrometry (ICP-AES) to metal quantitation and 
ion in synfuels. Brown, R.S.; Hausler, D.W.; Hell- 
ea, a W.; Taylor, L.T. (Virginia Polytechnic Inst. and 
tate Univ., Dept. of Chemistry, Blacksburg, VA). pp 163- 
183 of Coal and coal products: analytical characterization 
oa Washington, DC; American Chemical Society 
Metal analysis in coal derived products has typically been a 
laborious, time consuming process. Even with multielement emis- 
sion techniques, typical sample preparations involving destruction 
of the sample matrix has limited sample throughout while not al- 
lowing any subsequent speciation. The direct analysis of coal de- 
rived products via inductively coupled plasma atomic emission 
spectrometry (ICP-AES) in organic solvents without pre-treatment 
is reported. Several solvents which can be employed with ICP are 
tabulated along with specific element detection limits. Subsequent 
analysis by liquid chromatography coupled with ICP detection in 
several modes is described for model organometallic systems as 
well as for several coal derived products as a first step toward spe- 
ciation of organically bound metals in coal derived products. 


in organic combination 

J.N. (1.S.M., Fuel and 

ineering, Dept. of Sc Dhanbad). pp 

and coal products: analytical characteriza- 

_— Washington, DC; American Chemical Soci- 
ety ; 

This paper describes a method for obtaining a true measure 

of the chlorine linked to organic compounds in coal. The content 
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of chlorine in coal is of major interest in industrial applications. 
The chlorine in coal is combined with hydrogen using a nickel cat- 
alyst, forming hydrogen chloride gas. The hydrogen chloride is 
then combined with ammonia, forming ammonium chloride, which 
is dissolved with water. The unreacted hydrogen chloride is arrest- 
ed by hot barium carbonate, and the chloride is volumetrically esti- 
mated. It is suggested that sugar charcoal be used for accurate de- 
terminations of chlorine. 


4737 Electron probe microanalysis: a means of direct 
determination of organic sulfur in coal. Raymond, R. Jr. 
(Los Alamos National Lab., Earth and 0 Sciences Divi- 
sion, Los Alamos, NM). pp 191-203 of Coal and coal prod- 
ucts: analytical characterization techniques. Washington, 
DC; American Chemical Society (1982). 

An analytical method of measuring organic sulfur directly 
by use of the electron probe microanalyzer (EPM) avoids the un- 
certainty of calculating organic sulfur by difference. The EPM en- 
ables rapid, nondestructive determination of the organic sulfur con- 
tent of individual macerals. Thus, total organic sulfur content of a 
coal may be computed by a mean modal analysis of the macerals. 
Twenty-nine coals, collected from 13 states within the contiguous 
USA, and ranging in rank, age, and organic sulfur content (0.2 to 
5.3 wt% dmmf) have been analyzed. When plotting organic sulfur 
content of the coals vs organic sulfur content of respective vitrinite 
components, the best linear fit of the data has a correlation coeffi- 
cient of 0.99, a slope of 0.98, and a y-intercept of -0.03. Empirically, 
organic sulfur content of a coal (dmmf) essentially equals organic 
sulfur content of its vitrinite. Note that analyzed samples contained 
as little as 41.9 wt% vitrinite macerals (dmmf). 


4738 Scanning electron microscope-based automated 
image analysis (SEM-AIA) and Moessbauer spectroscopy. 
Huggins, F.E.; Huffman, G.P.; Lee, R.J. (US Steel Re- 
search, Monroeville, PA). pp 239-258 of Coal and coal 
products: analytical characterization techniques. Washing- 
ton, DC; American Chemical Society (1982). 

This paper describes the use of a scanning electron micro- 
scope (SEM) equipped with automatic-image-analysis (AIA) capa- 
bility for the determination of coal mineralogies. The relative 
weight percentages of the different minerals are derived. The char- 
acterization of inorganic elements in macerals and particle-size anal- 
ysis are discussed. Since it is not possible to distinguish between the 
various iron-bearing minerals using the SEM-AIA technique, °7 
Moessbauer spectroscopy is used to supplement data from SEM- 
AIA. It is demonstrated that the minerals in all coals can be quanti- 
tatively determined by the combination of SEM-AIA and Moess- 
bauer spectroscopy. 
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REFER ALSO TO CITATION(S) 4693, 4768, 4769, 4799, 4804, 4805, 4809, 
4810, 4811, 4812, 4813, 5209, 5210, 5211, 5640, 6225 


(DOE/METC—85/6021-Vol.2, pp 646) Develop- 
ment of a compact high-efficiency filter system for pressur- 
ized fluid-bed applications. Ciliberti, D.F.; Lip T.E.; 
Keairns, D.L. (Westinghouse Nuclear Techno ogy Div., 
Pittsburgh, PA). Jul 1985. NTIS, PC A24/MF AO0Ol1. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper presents a summary of the technical development 
of a novel high surface area porous ceramic filter and details the 
current status of the technology. The paper reports results from ef- 
forts that span early cold flow tests; bench-scale, high-temperature, 
and high-pressure testing; and the results of recent small-scale test- 
ing at the Argonne National Laboratory pressurized fluid-bed com- 
bustor. An extensive economic study of this technology has been 
carried out in order to determine its impact on overall plant eco- 
nomics. This effort has indicated a hot gas cleaning system cost of 
69 $/kW as compared to 125 $/kW for a reference all cyclone case. 
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(DOE/METC—85/6021-Vol.3, pp 1178-1185) 
Alkali-alumina sorbents for regenerable SO2 removal in fluid- 
ized-coal combustion. Gavalas, G.R.; Weston, T.A.; Stephan- 
opoulos, M.F. (California Institute of Technolo , Pasade- 
na). Jul 1985. NTIS, PC Ai9/MF AOl. File ” Number 
DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Sodium and sodium-lithium oxides supported on porous alu- 
mina have been investigated as regenerable SO. sorbents for fluid- 
ized coal combustion. In adsorption the oxides are converted to sul- 
fates. In regeneration, carried out by reduction with CO, the sul- 
fates are converted back to oxides while sulfur is removed in ele- 
mental form (Sz), SO2, and COS. The transient composition of sor- 
bent and gaseous products was measured in a thermogravimetric 
analyzer and a packed-bed microreactor in order to delineate the 
basic chemistry of regeneration and determine conditions that maxi- 
mize the yield of elemental sulfur. 12 references, 7 figures, 3 tables. 


4741 (DOE/METC—85/6021-Vol.3, OO ans 1197-1207) Si- 
multaneous removal of SO., NO/sub and CH, 
SORCAT systems. Molayem, B.; need T. (BENMOL 
Corp., Alexandria, VA). Jul 1985. NTIS, PC A19/MF AO0O1. 
File Number DE85013690. (CONF-850302—Vol.3). Con- 
tract AC21-81FE16123. 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar — 1 

A total of eighteen SORCAT (sorbent-catalyst) spherical 
pellets were prepared. Nineteen screening tests were performed 
with the prepared samples and a sample of limestone in a packed 
bed differential reactor at about 843°C using a gas mixture com- 
posed of O2, CO, CH,, SO2z, NO, and Nz. The best three SORCAT 
samples in terms of overall performance with respect to SO2, NO, 
CO, and CH, removal, were found to be SORCAT BS, B4, and B3. 
The three samples with most promising performance were further 
tested with high sulfur coal and propane in a four-inch fluidized 
bed combustor at about 843°C. SORCAT B4 which exhibited the 
best overall performance during combustion was subjected to three 
cycles of regeneration/combustion tests. Even though the gas con- 
tact time during tests performed was much shorter than would be 
experienced during commercial operation, the majority of 
SORCAT samples tested exhibited superior performance. SO. was 
adsorbed 2.7 times that absorbed by limestone. NO, CO, and CH, 
were reduced by 75%, 72%, and 75% respectively, during tests of 
SORCAT Bé4 with coal. SORCAT Systems can be designed and 
used to remove SO2, NO/sub x/, CO, HC, or any combination of 
these air pollutants in post combustion or in in-situ applications. 
SORCAT systems can be used in powder form (injected) or granu- 
lar form. They can also be regenerated and reused, if desirable. 2 
references, 12 figures, 6 tables. 


oe eee 1208-1218) Ef- 
fects of calcined limestones on the NHs-N reaction. Lee, 
Y.Y.; Sekthira, A.; Wong, C.M. (Uni i ippi, Uni- 
versity). Jul 1985. NTIS. "PC A19/MF A0l1. File Number 
DE85013690. (CONF-850302—Vol.3). 
From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar Aigo 
This study is aimed at the understanding of the formation 
and destruction of NO from fuel-nitrogen in a fluidized bed coal 
combustor. Since the nitrogeneous compounds in the volatiles 
(mainly in the form of NHs) act as both the precursors and the de- 
struction partners of NO, this study investigates the NHs-O2, NHs- 
NO and NHs-NO reaction in the temperature range of fluidized bed 
combustors. Limestones are used as sorbent particles for SO. cap- 
ture in fluidized bed combustor. The effect of calcined limestones 
on the above reactions is investigated in a packed bed reactor. Ex- 
periments are done in a tubular quartz reactor, monitoring both 
NHs and NO decay as a function of reaction time. The ranges of 
conditions studied covered inlet concentrations of oxygen ranging 
from 0 to 5%, ammonia from 0 to 1000 ppm, and NO from 0 to 
1000 ppm, and temperatures of 1000 K to 1100 K. The solid parti- 


on empty tube and packed bed reactors. The experimental data ob- 
tained are compared and presented. 14 references, 8 figures, 2 
tables. 
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(DOE/METC—85/6021-Vol.3, pp 1227-1237) 

~ < high-temperature/high-pressure electrostatic 

for pressurized fluidized-bed combustion. Kumar, K.S.; 

Feldman P.L. (Research-Cottrell Inc., Somerville, NJ). Jul 

1985. NTIS, PC A19/MF A011. File Number DE85013690. 
(CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper discusses the application of ESP technology for 
hot gas cleanup (HGCU) in PFBC systems. Theoretical approaches 
have been introduced in sizing the ESP’s for the conditions of high 
temperature and high pressure. Results of the HGCU design and 
cost study performed under EPRI sponsorship for the turbocharged 
cycle bubbling and circulating fluidized beds have been presented. 
6 references, 3 figures, 6 tables. 


4744 (STEV-FBA—85-5) Chemical and physical proper- 
ties of fly ashes. Lundgren, T.; Elander, P. (Statens Energi- 
verk, Stockholm (Sweden)). 1984. 55p. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85752742. 

The properties of peat ashes depend on the fire technique 
and where in the process the ash samples are taken. Fly ashes from 
fluidized bed combustion have a higher grain density than fly ashes 
from boilers with grate . The solidity of fly ashes are usually very 
high, normal 500-1000 kPa, sometimes up to 3000 kPa. The water 
permeability vary with the solidity from 6 x 10-* to 7 x 1077 m/s. 
The chemical composition of fly ashes dominates of oxides of Si, 
Al, Ca, and Fe. The bottom ashes from fluidized bed combustion 
consists of residues from the bed materials and have almost the 
same properties as the bed materials and the ashes from the com- 
bustion on grate are more coarse than the corresponding fly ashes. 
The grain density vary from 2.3 to 2.4 t/m*. The chemical compo- 
sition of bottom ashes is similar to the fly ashes. 


4745 (SVF—172) San of by-products from 


the PFBC at Oeresund heating power station with respect 
to disposability. Nilsson, C.; Gustafsson, T. (Stiftelsen foer 
ing, Stockholm (Sweden)). Nov 1984. 

. (In Swedish). S (US Sales Only), PC A06/MF 

. File Number DE85752777. 

The present investigation aims to investigate the by-products 
from the PFBC at Oeresund heating and power station with respect 
to: the potential for trace element leaching from a disposal site, 
physical properties of significance to construction materials and 
fillers, and capture of trace elements during combustion, ie. material 
balances. Experiments were performed by leaching the by-products 
with acidic water. Two different types of tests were made, ie. shak- 
ing batches in flasks (EPA method), and evaluating fixed bed col- 
umns packed with by-products. The extracted trace elements were 
analyzed by atomic absorption spectrophotometry. The by-products 
show properties similar to those of eg. by-products from flue gas 
desulfurization, especially with respect to the high content of alkali. 
Disposal sites are expected to retain most of the trace element con- 
tent over an extended period of time. This is due to the large excess 
of alkali which increases the pH value of any water penetrating the 
disposal site, which in turn prevents the trace elements from being 
extracted from the material. The physical properties have revealed 
the by-products to be useful as construction materials for building 
and road construction. However, the use as cement filler appears to 
be somewhat limited. The combustion tests showed that the by- 
products capture extensive amounts of trace elements. However, a 
significant part of the ‘volatile’ trace elements are emitted by the 
flue gases. This is especially true for mercury. 


4746 (SVF—178) Dry sorbent desulfurization. Gaard- 
Be M.; Svedberg, G. (Stiftelsen foer Waermeteknisk 
Eo) Nie Stockholm (Sweden)). tn 1985. 77p. (In Swed- 
S (US Sales Only), PC A05/MF AOl. File 

Nember DE85752772. 

Flue gas desulfurization by injection of a dry sorbent into 
the ductwork ahead of a bagfilter has been discussed as an alterna- 
tive to wet scrubbing and spray drying. SO2 reacts with the sorbent 
in the flue gas and on the surface of the bags, and the resulting 
products are collected together with the fly ash. Use of the natural- 
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ly occurring minerals trona and nahcolite as well as commercially 
available sodium sesquicarbonate and sodium bicarbonate has result- 
ed in more than 70% sulfur removal on low-sulfur coal. Simulta- 
neously, a 10-15% removal of NO sub (x) is achieved. Full-scale 
tests in a 22 MW unit have confirmed these results. From a techni- 
cal point of view, dry injection can be considered as ready for 
commercialization. Two major problems still remain to be solved; 
the availability of the sorbent and the handling of the waste prod- 
uct. However, the market for possible sorbents is developing fast. 
In the U.S. today several suppliers are offering sorbents at prices 
making dry injection an economically attractive process. Leaching 
tests, presented in this report, have confirmed the relatively high 
water-solubility of the waste product. A great interest is directed 
towards the possibilities to use calcium-based sorbents, which dras- 
tically decrease the waste problem. Capital costs for providing a 
Swedish 100 MWth unit with dry injection have been estimated to 
5 million Swedish crowns. The normal particulate removal system 
is not included in these costs. The cost estimation, however, is very 
approximate. Levelized costs have been calculated to 0.01-0.02 Skr/ 
kWh fuel for low-sulfur fuels. 


4747 Chemical fractionation and analysis of organic 
compounds in process streams of low Btu gasifier effluents. 
Hanson, R.L.; aoe, J.M.; ter, R.L.; Henderson, 
R.F.; Newton, G.J.; Royer, R.E. velace Biomedical and 
Environmental Research Inst., Inhalation Toxicology Re- 
search Inst., Albuquerque, NM). pp 205-223 of Coal and 
coal products: analytical characterization techniques. Wash- 
ington, DC; American Chemical Society (1982). 

This paper describes a cleanup system for the stirred bed 
coal gasifier at the Morgantown Energy Technology Center. The 
cleanup devices consist of a cyclone for removing large particles, a 
humidifier, tar trap and Venturi scrubber for the removal of tars 
and oils and a side stream for experimental gas cleanup with the 
cleaned gas burned in a flare. The experimental cleanup devices 
used were an electrostatic precipitator, a direct cooler, a Holmes- 
Stretford desulfurizer, an alkali scrubber and an indirect cooler. It 
is determined that the cleanup system preferentially removed 
higher molecular weight organic compounds from the process 
stream. 
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-— ALSO TO CITATION(S) 4715, 4768, 4772, 4774, 4796, 4803, 4804, 


4748 (BM-RI—8837) Stratification in water quality in 
inundated anthracite mines, eastern Pennsylvania. Ladwi 
K.J.; Erickson, P.M.; Kleinmann, R.L.P.; Posluszny, E Er 
(Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Re- 
search Center). 1984. 40p. NTIS, PC A03/MF AO1. File 
Number DE86900238. 

The Bureau of Mines conducted a field investigation of the 
water quality in inundated underground coal mines in the Northern 
Anthracite Field, eastern Pennsylvania. Water samples were col- 
lected at multiple depths from nine abandoned mine shafts in the 
Wyoming Basin, ranging from 68 to 650 m (223 to 2132 ft) in depth 
and intersecting as many as seven mined seams in a single shaft. 
The shafts were also monitored for fluid resistivity, fluid tempera- 
ture, Eh, and pH using downhole instrumentation. The monitoring 
program showed that the formerly highly acidic mine water is now 
slightly alkaline. Sulfate concentrations decreased as much as 74 pct 
in the flooded workings and 54 pct at a mine water discharge from 
values reported in 1964 and 1968, respectively. These data are con- 
sistent with the inhibition of pyrite oxidation and gradual flushing 
of oxidation products in flooded mine environments. The monitor- 
ing program also revealed significant vertical stratification in water 
quality in five of the nine shafts, each characterized by two easily 
recognizable zones. The transitions between zones were sharp, 
marked by rapid changes in Eh, pH, and ionic composition, the 
upper zones being less contaminated than the lower zones. The de- 
velopment of stratification appears to be a function of shallow lo- 
calized flow conditions, arising primarily from the relative positions 
mine openings and structural features of the coalbeds. 33 refs., 19 

.» 3 tabs. 
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4749 (CONF-8511119—1) Performance of loblolly, Vir- 
ginia, and shortleaf pine on a reclaimed surface mine as af- 
fected by Pisolithus tinctorius ectomycorrhizae and fertiliza- 
tion, Walker, R.F.; West, D.C.; McLaughlin, S.B.; Amund- 
sen, C.C. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA). Dept. of Ecology). 1985. Contract 
AC05-840R21400. 18p. NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE86002277. 

From 3. biennial southern silvicultural research conference; 
Atlanta, GA, USA (7 Nov 1985). 

The effects of an induced Pisolithus tinctorius infection and 
broadcast fertilization were studied on the survival and growth of 
loblolly (Pinus taeda), Virginia (Pinus virginiana), and shortleaf 
(Pinus echinata) pine outplanted on a reclaimed east Tennessee coal 
surface mine site. The study site had been previously regraded and 
hydroseeded with a mixture of ground cover species. After six 
years, the survival and growth of loblolly pine with P. tinctorius 
ectomycorrhizae were signficantly improved in comparison with 
control loblolly pine infected by other ectomycorrhizal symbionts. 
The response of the Virginia pine to the infection by P. tinctorius 
was negligible after five years. Fertilization at outplanting signifi- 
cantly reduced the survival of both loblolly and Virginia pine. Fer- 
tilization of the shortleaf pine at the start of the third growing 
season did not result in the drastic mortality exhibited by the loblol- 
ly pine, and to a lesser extent the Virginia pine, in response to fer- 
tilization at outplanting, but this treatment was still detrimental to 
the survival of the shortleaf pine after five years. There was a mar- 
ginal improvement in the survival and growth of the shortleaf pine 
in response to the infection by P. tinctorius. The effect of fertiliza- 
tion on the growth of all three species was negligible, and the in- 
crease in mortality associated with this treatment appeared to be 
primarily the result of increased competition with the ground cover 
species. These results indicate that the magnitude of the response 
exhibited by pines on harsh sites to an ectomycorrhizal infection by 
P. tinctorius is species dependent. Also, broadcast fertilization is in- 
efficient on surface-mined sites where a vegetative ground cover 
has been established. 11 refs., 3 tabs. 


4750 (DOE/METC—85/6021-Vol.2, pp 715-729) SOs 
measurements at the Grimethorpe PFBC facility. Wheeldon, 
J.M.; Burdett, N.A.; Friedman, M.A.; Stantan, J.E. (NCB 
(IEA Grimethorpe) Ltd., Barnsley, ’ England). Jul 1985. 
NTIS, PC A24/MF AOI. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Measurements of SOs in the off-gases at the end of the off- 
gas path of the Grimethorpe PFBC have been made over a wide 
range of operating conditions. The amount present is shown to be 
dependent upon variables such as the amount and composition of 
dust in the off-gas, the SO2 concentration and the partial pressure 
of oxygen. Expressions developed to describe the results are used 
to indicate the approximate concentrations of SO; which may be 
present in commercial PFBC coal fired combined cycle generators. 
Measurements of SO2 and SOs at two locations along the off-gas 
path are also presented. 10 references, 6 figures, 3 tables. 


4751 (DOE/METC—85/6021-Vol.3, pp 1186-1196) 
Gas and alkali emissions from pressurized fluidized-bed com- 
bustion of lignite. Zakkay, V.; McClung, J.D.; Radhakrish- 
nan, P.; Panunzio, S.; Sellakumar, K.M.; Ganesh, A. (New 
York Univ., Westbury). Jul 1985. NTIS, PC A19/MF A0O1. 
File Number DE85013690. (CONF-850302—Vol.3). Con- 
tract AC21-84MC21194. 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The paper presents the results of gas and alkali emission 
measurements performed at the New York University (NYU) pres- 
surized fluidized bed combustor (PFBC) facility in Westbury, Long 
Island. Under Department of Energy (DOE) assistance, NYU has 
been conducting tests on combustion of North Dakota (Beulah) lig- 
nite using three types of bed material, dolomite, alumina, and sand. 
The combustor is 780 mm in diameter, and is capable of operating 
at up to 1010 kPa. Flue gas analysis indicates that EPA limits are 
indeed met on SO. emissions of less than 1.2 1b/10° Btu and NO/ 
sub x/ emissions of 0.7 Ib/10® Btu, even when no sorbent is added 
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to the bed. Inherent alkali oxides in lignite ash have been identified 
as responsible for removing SO. from the flue gas. Vapor-phase 
alkali emission measurements show levels of alkali one or two mag- 
nitudes larger than amounts that can be tolerated by gas turbine 
alloys. Little hope is seen of controlling these emissions by varying 
operating parameters or improving particulate removal mechanisms. 
9 references, 4 figures, 5 tables. 


4752 (DOE/METC—85/6021-Vol.3, pp 1219-1226) 
Fluorine and chlorine emissions from FBC enrichments in fly 
ash and filter dust. Muenzner, H.; Schilling, H.D. (Bergbau- 
Forschung GmbH, Essen, West Germany). Jul 1985. NTIS, 
PC A19/MF AOl1. File Number DE85013690. (CONF- 
850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; om TX, USA (18 Mar 1985). 

e halogens fluorine and chlorine present in the mineral 
matter of coals are being transferred during coal combustion into 
volatile hydrogen halides with increasing combustion temperature 
to an increasing degree by pyrohydrolysis. These gases then appear 
in the flue gas. The degree of liberation and subsequent recapture in 
the cooler parts of the flue gas duct were evaluated in a laboratory 
combustor for which complete mass balances could be established. 
Variables investigated were operating parameters, fuel, and sorbent. 
A substantial retention of fluorine was found when adding finely 
powdered limestone sorbent in excess of what is required for sul- 
phur capture alone. A corresponding retention of chlorine could be 
obtained in cooler parts of the apparatus downstream of the com- 
bustor, especially in a second stage fluidized bed reactor. This 
second stage can take over further functions and thus opens up new 
aspects in fluidized combustion technology. 6 references, 16 figures, 
4 tables. 


4753 (DOE/METC—85/6021-Vol.3, pp 1462) Pollu- 
tion control performance of a dual- fluidized-bed combus- 


tor. Peduto, E.F.; Fennelly, P.F.; Milliken, J. (GCA Corp., 


Bedford, MA). jul 1985. NTIS, PC A19/MF AOl1. File 
Number DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A process evaluation program was conducted at the Iowa 
Beef Processors Amarillo, Texas coal-fired stream generator. The 
steam generator is a second generation dual-bed fluidized-bed com- 
bustor (FBC) capable of generating 70,000 lb/hr of steam and 1.25 
MW of electricity at full load. The objectives of this program were 
to test the emission control capabilities of the dual-bed FBC. Em- 
phasis was placed on the SO2 and NO/sub x/ control capabilities 
while combusting both low- and high-suifur fuels. Performance was 
evaluated for 8 days firing low-sulfur coal and 17 days for the high- 
sulfur coal. Sulfur dioxide emissions were controlled at 90% re- 
moval efficiency at a Ca/S mole ratio of 3.2 during the high-sulfur 
coal test period. Eighty (80) % removal was achieved at a Ca/S 
mole ratio of 2.0. These control levels correspond to 300 ng/J (0.7 
Ib/10® Btu) and 590 ng/J (1.4 1b/10® Btu) of sulfur dioxide. During 
low-sulfur coal combustion, a 500 Ib static desulfurization bed was 
sufficient for maintaining an average removal rate of 35% for a 24- 
hour period. Oxides of nitrogen emission rates averaged 300 ng/J 
(0.7 Ib/10® Btu) during the high sulfur coal test period and 175 ng/ 
J (0.4 Ib/10® Btu) during the low-sulfur coal period. A 3-day test 
during the high sulfur coal period using staged combustion reduced 
averaged NO/sub x/ emissions to 270 ng/J (0.6 Ib/10® Btu). During 
staged combustion, NO/sub x/ emissions sometimes reached as low 
as 100 ng/J (0.2 Ib/10° Btu). The difference in NO/sub x/ emission 
rates appears to be related to fuel-bound nitrogen. The low and 
high sulfur coals contained 1.4 and 1.7 % nitrogen, respectively. 


4754 (NP—6770039) Method for precalculation of 
ground subsidence over level seams, also in consideration of 
worked rock formations. Wieland, R. (Technische Hochs- 
chule Aachen (Germany, F.R.). Fakultaet fuer Bergbau und 
Huettenwesen). 15 Mar 1984. 101p. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86770039. 

The state-of-the-art of subsidence precalculation is reviewed, 
and a general model for calculating vertical rock movements over 
horizontal, seam-type deposits is presented. A method based on sto- 
chastic theory is improved by quantification of the free rock param- 
eters. Using the new model and electronic data processing methods, 
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the influence of the variable working angle on the subsidence curve 
is investigated for practical examples. 


4755 (USGS-WSP—2195) Hydrology of the Ferron 
sandstone aquifer and effects of proposed surface-coal mining 
in Castle Valley, Utah. Lines, G.C.; Morrissey, D.J. (Geo- 
logical gg Reston, VA USA). 1983. 7ip. US Geologi- 

Survey, South Pickett Street, exandria, VA 
22304. File leahie T1I86900262. 

Coal in the Ferron Sandstone Member of the Mancos Shale 
of Cretaceous age has traditionally been mined by underground 
techniques in the Emery Coal Field in the southern end of Castle 
Valley in east-central Utah. However, approximately 99 million 
tons are recoverable by surface mining. Ground water in the 
Ferron is the sole source of supply for the town of Emery, but the 
aquifer is essentially untapped outside the Emery area. A three-di- 
mensional digital-computer model was used to simulate ground- 
water flow in the Ferron sandstone aquifer in the Emery area. The 
model also was used to predict the effects of dewatering of a pro- 
posed surface mine on aquifer potentiometric surfaces and the base 
flow of streams. Discharge from the proposed surface mine is pre- 
dicted to average about 0.3 cubic foot per second during the 15 
years of mine operation. Dewatering of the mine would affect the 
potentiometric surface of all sections of the Ferron sanstone aqui- 
fer, but the greatest effects would be in the upper section. Modeling 
results indicate that, except for Christiansen Wash, the dewatering 
of the proposed surface mine would not affect the base flow of 
streams. 


4756 Effectiveness of hydrotreatment in reducing the 
toxicity of a coal liquefaction product to juvenile channel cat- 
fish. Cada, G.F.; Kenna, M. (Oak Ridge National Lab., 
TN). Bulletin of Environmental Contamination and Toxicol- 
ogy; 34: No. 5, 746-753(May 1985). Contract ACO05- 
840R21400. 

The purpose of our study was to evaluate the effectiveness 
of hydrotreatment in reducing the acute toxicity of a representative 
coal liquefaction product. Acute bioassays with juvenile channel 
catfish (Ictalurus punctatus) were used to compare the toxicities of 
raw (nonupgraded) H-Coal oil, four samples of the same H-Coal oil 
subjected to different degrees of upgrading by hydrotreatment, and 
a petroleum crude oil. Channel catfish were chosen because they 
have considerable commercial and sport fisheries value and are 
likely to be abundant in large rivers where commercial coal lique- 
faction facilities will be located. 
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4757 (PB—85-229565/XAB) Human aspects of comput- 
er based monitoring and control of mining operations. Final 
report. Best, C.F.; Ferguson, C.A.; Martin, R.; Mason, S.; 
Simpson, G.C. (Institute of Occupational Medicine, Edin- 
burgh (UK)). Mar 1985. 195p. NTIS, PC A10/MF AO1. 

The human aspects of monitoring and control of mining op- 
erations will change as a direct result of the introduction and use of 
computerized information and control systems at coal mines. The 
overall aim of the project was to identify where these changes 
occur, and where possible, the likely consequences of these changes 
in order to identify those aspects that could benefit from more at- 
tention during the design stages of future systems. The aim has 
been achieved through three studies. Two studies investigated the 
effects of the new technology on the job of the control room oper- 
ators. The third area investigated was the effect the new technolo- 
gy had on the information flow about the coal mine and its utility 
to different managerial groups. 


4758 Laterally bendable belt conveyor. Peterson, W.J. 
(to Dept. of Energy). US Patent 4,526,272. 2 Jul 1985. Filed 
date 24 Sep 1982. vp. 

PAT-APPL-422796. 

An endless, laterally flexible and bendable belt conveyor par- 


ticularly adapted for coal mining applications in facilitating the 
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transport of the extracted coal up- or downslope and around cor- 
ners in a continuous manner is disclosed. The conveying means in- 
cludes a flat rubber belt reinforced along the middle portion thereof 
along which the major portion of the belt tension is directed so as 
to cause rotation of the tubular shaped belt when trammed around 
lateral turns thus preventing excessive belt bulging distortion be- 
tween adjacent belt supports which would inhibit belt transport. 
Pretension induced into the fabric reinforced flat rubber belt by 
conventional belt take-up means supports the load conveyed when 
the belt conveyor is making laterial turns. The carrying and return 
portions of the belt are supported and formed into a tubular shape 
by a plurality of shapers positioned along its length. Each shaper is 
supported from above by a monorail and includes clusters of idler 
rolles which support the belt. Additional cluster rollers in each 
shaper permit the belt supporting roller clusters to rotate in re- 
sponse to the belt's operating tension imposed upon the cluster roll- 
ers by induced lateral belt friction forces. The freely rotating roller 
clusters thus permit the belt to twist on lateral curves without 
damage to itself while precluding escape of the conveyed material 
by effectively enclosing it in the tube-shaped, inner belt transport 
length. 


0130 TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 4777, 4841, 4842, 4861, 5674 


4759 (DOE/PC/70725—3-Final) Use of a chemical coal 
binder for an advanced coal cleaning process. Final technical 
report. Mulvihill, J.W. (High-Tech Services, Inc., Pitts- 
burgh, (USA)). 30 Jun 1985. Contract FG22- 
84PC70725. 25p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86002358. 

The objective of this laboratory study is to investigate the 
use of a chemical coal binder for advanced fine coal cleaning tech- 
nology products. Some of the advanced fine coal cleaning technol- 
ogies include OTISCA-T, froth flotation, high-gradient magnetic 
separation. An ultra-fine coal product that has been deep-cleaned 
for ash and sulfur reduction has been bonded by a proven chemical 
binder. A series of laboratory tests, including comprehensive 
strength and Hardgrove grindability, have been conducted on the 
bonded coal product. The tests emphasize the parameters needed to 
properly utilize the bonded coal for various feedstocks. 2 refs., 1 
fig., 8 tabs. 


4760 (DOE/PC/70765—6) Program of basic research 
on the preparation and stability of coal/water slurries. Quar- 
terly report. Atlas, H.; Casassa, E.Z.; Parfitt, G.D.; Povirk, 
C.; Toor, E.W. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Dept. of Chemical Engineering). 30 Sep 1985. Con- 
tract FG22-84PC70765. 122p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE86002146. 

During this quarter the characterization of the four Splash 
Dam coals aged under air has been completed. The properties of 
both dry powders and of slurries change very little on aging; any 
surface oxidation of these coals is slight. For both fresh and aged 
coals the electrophoretic mobility of 50% (wt) slurries, the appar- 
ent viscosity and the sedimentation data all indicate that the three 
coals with a median size of 43 um undergo mild flocculation when 
the surface charge is low, while the coal with a 26 ym median size 
undergoes much more extensive flocculation at the minimum in sur- 
face charge. The characterization of dry powders and of slurries of 
the three Lower Kittanning coals freshly ground under nitrogen is 
almost complete. Characterization of the coals ground and aged 
three months under nitrogen has been started. Characterization of 
dry powders and of slurries of freshly ground Upper Freeport and 
Black Creek ROM coal has also begun. The 21% ash Upper Free- 
port coal forms a slurry liquor with a total concentration of ions 
about twenty times that found for the Splash Dam and Lower Kit- 
tanning coals. The Black Creek coal forms a slurry liquor having a 
total concentration of ions about seven times that found for the 
Splash Dam and Lower Kittanning coals, and is extremely high in 
soluble iron salts. Slurries of both coals, especially Upper Freeport 
appear to be extensively flocculated, particularly at high pH. This 
probably is a result of the high ionic strength of the slurry liquors, 
causing compression of the electrical double layer and therefore 
low electrophoretic mobility. 7 refs., 47 figs., 68 tabs. 
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4761 (LUTKDH/TKKA—7002-1-45(1985)) Thermal 

drying of peat. Sorption equilibria and kinetics. Larsson, O.; 

Wimmerstedt, R. (Lund Univ. (Sweden). Dept. of Chemical 

eee. May 1985. 69p. (In Swedish). NTIS (US Sales 
y), PC A04/MF AOl1. File Number DE85752786. 

For the determination of the soption equilibrium a desicca- 
tor-method was used, based on that at a given temperature a well- 
defined vapour-pressure is established over a saturated salt solution. 
Peat samples were placed in and evacuated desiccator together 
with the salt solution. Both desoption isotherms and adsorption 
isotherms were measured using the same sample. The origin of the 
peat and its degree of humification has a very limited influence on 
the sorption equilibrium. So called drying-curves have been meas- 
ured at different drying conditions. A fluidized-bed dryer has been 
used. The moisture removal has been registered by measuring the 
dew-point of the out-coming airstream. Drying curves were regis- 
tered for differnet peats. In all the experiments the air was saturated 
during the constant-rate period, because of the small particle sizes 
of the material. An important charateristic of the milled peat is its 
particle size distribution. The tests carried out in the fluidized-bed 
dryer were compared to those performed in the small batch-dryer. 
In the pilot plant dryer the energy-usage was at best 3200 kJ/kg 
evaporated HO. There exists no significant differences between 
different kinds of peat neither in the sorption characteristics nor in 
the drying characteristics. Though the peat easily can be dried in a 
fluidized-bed dryer, it needs a residence time of five minutes to dry 
from 1.0 to 0.15 kg/kg (dry basis), with the current driving force. 


4762 (NP—6770037) Hydrodynamic phenomena in 
stirred flotation cells for hard coal flotation. Neuhaus, H. 
(Technische Hochschule Aachen (Germany, F.R.). Fakul- 
taet fuer Bergbau und Huettenwesen). 15 May 1984. 77p. 
(In German). NTIS (US Sales Only), PC AOS/MF AOI. 
File Number DE86770037. 

The processes of coal flotation are described, and the influ- 
ence of the design and size of the flotation apparatuses and of the 
flow conditions inside the flotation cell is investigated. Flow condi- 
tions inside the cell are determined by the design of stirrer and cell, 
by the stirrer speed, and by the slurry level. Experiments have been 
carried out in several experimental facilities. The technical data of 
the flotation cells have been compared, the concentrate discharge 
has been measured, and the coal slurry inside the flotation cell has 
been observed. The effects of the flow conditions on the flotation 
process have been confirmed in further laboratory-scale and indus- 
trial-scale studies. 


4763 (SVF—179) Composite pellets of coal - Binders 
and high temperature testing. Kristensen, V. (Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden)). Jan 1985. 
62p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE85752771. 

The present paper is a report on Phase III of Project B1-315, 
‘Technics for production and combustion of composite pellets’, in- 
cluding environmental aspects on the method of application. Rec- 
ipes were developed and tested for the following four binders: 
CMC, Slaggcement, water glass, and bentonite. Determinations of 
softening temperatures shows that all four pellet types are stable in 
nitrogen-atmosphere up to 1500°C. When simulating combustion in 
air, softening starts at 1050 - 1200°C, the best results being 
achieved with bentonite. Combusiton tests were first performed on 
separate pellets in order to keep conditions well within control. 
Very soon it showed that unsufficiently small retention of sulphur 
was achieved, in spite of low combustion temperature and high Ca/ 
S-relation. As an explanation to this it was suggested that no reac- 
tion between SO, and CaO can be expected within pellets which 
still contain coal. The sulphur is presumable excaping as COS, H2 S 
or elementary sulphur. These compounds do not react with CaO, 
but they are oxidized outside the pellets forming SO2 which later is 
absorbed by CaO - containing ash. This pattern makes it less inter- 
esting to study the combustion of single pellets. So, the test pro- 
gramme was changed and combustion tests with bedded pellets 
were introduced which gave a better result. At 1050°C lower re- 
tention was attained, possibly because the combustion was carried 
out too far. The burning time was long because of the low tempera- 
ture. 
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4764 Sliding gate valve for use with abrasive materials. 
Ayers, W.J.; Carter, C.R.; Griffith, R.A.; Loomis, R.B.; No- 
testein, J.E. (to Dept. of Energy). US Patent 4,524,796. 25 
Jun 1985. Filed date 24 Sep 1982. vp. 

PAT-APPL-422795. 

The invention is a flow and pressure-sealing valve for use 
with abrasive solids. The valve embodies special features which 
provide for long, reliable operating lifetimes in solids-handling serv- 
ice. The valve includes upper and lower transversely slidable gates, 
contained in separate chambers. The upper gate provides a solids- 
flow control function, whereas the lower gate provides a pressure- 
sealing function. The lower gate is supported by means for (a) lift- 
ing that gate into sealing engagement with its seat when the gate is 
in its open and closed positions and (b) lowering the gate out of 
contact with its seat to permit abrasion-free transit of the gate be- 
tween its open and closed positions. When closed, the upper gate 
isolates the lower gate from the solids. Because of this shielding 
action, the sealing surface of the lower gate is not exposed to solids 
during transit or when it is being lifted or lowered. The chamber 
containing the lower gate normally is pressurized slightly, and a 
sweep gas is directed inwardly across the lower-gate sealing surface 
during the vertical translation of the gate. 


4765 Analytical instruments in the coal preparation in- 
dustry: current status and development needs. Klatt, L.N. 
(Oak Ridge National Lab., Analytical Chemistry Division, 
Oak Ridge, TN). pp 259-279 of Coal and coal products: an- 
alytical characterization techniques. Washington, DC; 
American Chemical Society (1982). 

This paper discusses the use of automated on-line analytical 
instruments in coal preparation plants. Topics considered include 
on-line ash monitors, on-line sulfur meters, moisture monitors, and 
nuclear density gages. Two on-line ash monitors commercially 
available are the Sortex Ash Monitor and the KHD analyzer. On- 
line sulfur meters can be modified to determine ash and calorific 
value. The only on-line process control instruments used in coal 
preparation plants are nuclear density gages. Development needs 
for product quality and process control instruments are examined, 
and research programs related to on-line analytical instruments 
being conducted throughout the world are summarized. 
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REFER ALSO TO CITATION(S) 4700, 4740, 4741, 4742, 4751, 4752, 5182, 
5183, 5186, 5601 


4786 (CONF-840637—5) Coal slurry conversion study 
on some oil-fired boilers and coal-oil mixture testing in a 
small oil-fired boiler. Lin, H.; Zhou, W.H. (Tsinghua Univ., 
Beijing (China). +n of Thermal oe Engineering). 
Jun 1984. 16p (US Sales Only), PC A02/MF ASL 

File Number’ 1DE8690008 82. 

From 6. international symposium on coal slurry combustion 
and technology; Orlando, FL, USA (25 Jun 1984). 

Based on energy resource and supply, a lot of Chinese oil- 
fired boilers should either be replaced or retrofitted to coal firing 
or coal slurry firing. This paper discusses the conversion of some 
Chinese oil-fired boilers to coal slurry firing. From the volumetric 
heat release rate of the boiler furnace, gas temperature leaving the 
furnace, erosion of the convective heating surface to the properties 
of coal used - all these show the viability of coal slurry for some 
Chinese utility oil-fired boilers. The retrofit of an oil-fired boiler 
with steam capacity of 15 t/h is described, and testing results with 
coal-oil mixture (COM) are given. The results show that there is no 
difficulty in ignition, combustion, and attaining rated capacity. 
Also, the radiative heat flux in the furnace does not exceed the 
range of design limitation for COM firing in a retrofitted oil-fired 
boiler, but a little decrease in boiler efficiency and combustion effi- 
ciency. When a high grade bituminous coal is used for making coal- 
oil mixtures with a weight concentration of about 45%, the fuel oil 
saved will be around 30%. Conversion to beneficiated coal-water 
mixture may be more justifiable. 4 refs., 10 figs., 3 tabs. 
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4767 ae Advanced coal-fueled com- 
bustor/heat exchanger technology study. Cogeneration appli- 
cations. Final report, July 1978-April 1979. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Rocketdyne 
Div.). 1979. Contract AC01-77ET10339. 252p. NTIS, PC 
A12/MF A01; 1; GPO Dep. File Number DE86002794. 

This report is concerned principally with the design of coal- 
fired combustor/heat exchangers suitable for imputting the heat to 
closed-cycle gas turbine cogeneration systems in the 25- to 50- 
MWe size range. A wide variety of CCGT based cogeneration 
cycles are evaluated to establish the performance requirements for 
the combustor/heat exchanger. The cycles finally selected for com- 
bustor/heat exchanger design operate at 1550 F and 1750 F turbine 
inlet temperatures. Each selected cycle is bottomed with a hot 
water or steam process heater. The coal inputs to installations in- 
corporating the selected cycles are estimated to range as low as 
60% of the required input to a 1200 psi/950 F conventional steam 
turbine-based cogeneration system operating at the same power to 
process heat ratio. The key technical features of the three prelimi- 
nary designs are identified and analyzed. Research and develop- 
ment programs to advance the technology of these designs to a 
state of readiness for commercial application are outlined. The cost 
of electricity and process heat produced in three cogeneration in- 
stallations incorporating the studied CCGT cycles and combustor/ 
heat exchangers is estimated. Comparisons are made of the econom- 
ics of each of the three CCGT installations versus equivalent non- 
cogeneration and steam turbine-based cogeneration systems (associ- 
ated diskette). 


4768 (DOE/METC—85/6021-Vol.2, pp 962-980) Com- 
bustion of coal-water slurries and coal tailings in a fluidized 
bed. Rowley, D.R.; Lau, I.T.; Friedrich, F.D. (Babcock & 
Wilcox Co., Alliance, OH). Jul 1985. NTIS, PC A24/MF 
A01. File Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The Canadian ent of Energy, Mines, and Resources 
contracted with the Babcock and Wilcox Co. (B and W) to investi- 
gate coal-water slurry combustion using a fluidized-bed combustor 
as an alternative to conventional boilers. Also, fluidized-bed com- 
bustion was examined as a potential method for burning coal tail- 
ings (containing a high percentage of moisture and ash) produced 
as a by-product of coal beneficiation. The test program was con- 
ducted in B and W's 1 x 1-foot, fluidized-bed-combustion test facili- 
ty at the company’s Alliance (Ohio) Research Center. The fuels 
used in the program were: beneficiated coal-water slurry (70% 
solids), unbeneficiated coal-water slurry (60% solids), and thickener 
underflow (coal tailings that are 30% solids). Stable combustion 
was attained for all three slurries, although the thickener underflow 
required additional heat input in the form of supplemental coal feed 
to maintain bed temperature. Parametric testing revealed some 
good correlations between performance and various operating con- 
ditions. The effect of bed temperature, superficial gas velocity, cal- 
cium-to-sulfur ratio, and fly ash recycle on combustion efficiency, 
carbon monoxide emissions, sulfur capture, and nitrogen oxides 
emissions is considered in detail. 7 references, 19 figures, 5 tables. 


(DOE/METC—85/6021-Vol.2, pp 981-990) Per- 
formance of an FBC boiler burning coal rejects. 
La Nauze, R.D. (Joint Coal Board, Sydney, Australia). jul 
1985. NTIS, PC A24/MF AO0O1. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; a nage = USA (18 Mar 1985). 

The CSIRO Division of Fossil Fuels in collaboration with 
ia Soha tue taabavemaniee ss Uenaneene aaa 
at a coal preparation plant. Energy recovery from above and in the 
fluidized bed has been demonstrated when burning coal wastes and 
low quality coals with up to 83% ash or moisture contents up to 
75%. Dual firing of coarse rejects and tailings presented few prob- 
lems. The performance of the plant is described. Heat recoveries of 
up to 76% of the sensible heat in the combustion gases were ob- 
tained. Overall heat transfer coefficients in the convective section 
ranged from 28 to 42 MW/m?K and for the in-bed tube bank were 
around 280 MW/m?K. Fouling and corrosion of boiler tube sur- 
faces were minimal. Comparative performance between a fabric 
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filter and an electrostatic precipitator indicated 99.9% collection ef- 
ficiency for the former and 99.5% for the latter. Several commer- 
cial-scale applications are detailed. 4 references, 5 figures, 5 tables. 


4770 (DOE/METC—85/6021-Vol.2, pp 991-1002) 
New technology for fluidized-bed combustion of coal-water 
mixture and low-grade washing sludge. Kefa, C.; Mingjiang, 
N.; Guoquan, H. (Zhejiang Univ., Hangzhou, China). Jul 
1985. NTIS, PC A24/MF AOl1. File Number DE85013689. 
(CONF- 850302—Vol. 2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Based on the agglomeration phenomenon of coal-water mix- 
ture in the fluidized-bed combustor, a new technology adopting 
bulk fuel feeding, dense bed material, and non-overflow operation 
was developed. Experiments have shown that the developed tech- 
nology can burn, with relatively high combustion efficiency, vari- 
ous coal-water mixtures such as low-grade washing sludge (ash 
content more than 50% db), fine (particle size less than 0.2 mm), 
and coarse (particle size 0.2 mm or 0.5 mm) coal-water mixture. 
Experiments have also shown that the developed technology can 
satisfactorily overcome the difficulty of unstable operation faced by 
fluidized-bed combustion of coal-water mixture. The effects of op- 
eration conditions on combustion and operation of the fluidized-bed 
combustor are investigated. It is found the fluidizing gas velocity 
and bed temperature strongly affect the combustion efficiency, 
while feeding size has little influence on combustion. From the ver- 
tical profiles of size, density, and combustible content of bed mate- 
rial as well as gas composition in the bed, the feature of material 
distribution in the fluidized bed consisting of dense bed material is 
analyzed. Lastly, the design of a 10 ton/hr steam boiler burning 
low-grade washing sludge is reported. 5 references, 18 figures, 3 
tables. 


4771 (DOE/METC—85/6021-Vol.2, pp 1003-1018) 

Fluidized-bed steam generators burning low-grade fuels: oper- 

ating experience. Fisher, B.L.; LeBlanc, F.; Kwon, HLS. 

(Keel/Dorr-Oliver, Williamsport, PA). Jul 1985. NTIS, PC 

Vola) AO01. File Number DE85013689. (CONF-850302— 
ol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Four fluidized bed steam generators have been in operation 
burning low grade fuels such as anthracite culm and wood wastes. 
Two generators, designed to generate 23,400 lb/hr and 60,000 lb/hr 
each, burn anthracite culm with an ash content in excess of 50%. 
The other two, designed for an output capacity of 12 miliion Btu/ 
hr and 20 million Btu/hr each, burn wood wastes with 50% mois- 
ture as primary fuel. All four generators are of the natural circula- 
tion type and incorporate vertical watertube design. Combustion air 
into the bed is segmented by either compartmentalized windbox or 
sparge pipes and is uniformly distributed through tuyeres. With this 
air distributor, turndown capabilities of minimum 4 to 1 have been 
achieved. Fuel and limestone, if applied, are fed overbed. Feed size 
varies depending on the type of fuel. Ashes are captured in the 
convection bank and recycled back to the bed to enhance utiliza- 
tion of fuel and limestone. Ashes captured in the primary separator, 
where installed, can be either recycled or drawn out for disposal. 
In all installations, baghouses are used for final particulate clean-up. 
Emissions of NO/sub x/, SO2, and CO were found to be low, meet- 
ing applicable state or federal emission standards. In-bed tubes were 
preselected for periodic measurements of tube thickness. The results 
showed minimal amount of change in thickness after 10,000 hours 
of operation. 3 references, 4 figures, 7 tables. 


4772 (DOE/METC—85/6021-Vol.2, pp 1019-1029) 
Fluidized-bed combustion of coals and alternative fuels. An- 
dersson, B.A.; Leckner, B.; Amand, L.E. (Chalmers Univ. 
of Technology, Goeteborg, Sweden). Jul 1985. NTIS, PC 
Vola AO1. File Number DE85013689. (CONF-850302— 
O1.2). 

From 8. international conference on fluidized bed combus- 
tion; gueen, TX, USA (18 Mar 1985). 

e 16 6 MW demonstration plant at Chalmers University of 
‘tinattiaee was designed to burn coal but measures were taken 
also to allow the use of alternative fuels. Results of comparative 
tests with bituminous coal and alternative fuels, brown coal, peat, 
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and wood chips, are presented. The combustion characteristics of 
the various fuels are illustrated with temperature and heat flux pro- 
files in the freeboard. It is found that the volatile fuels tend to burn 
to a large extent above the bed and secondary air is necessary to 
complete the combustion. However, if secondary air is used, a com- 
bustion efficiency close to 100% is easily obtained. Bituminous coal, 
on the other hand, does not readily burn with a high combustion 
efficiency in the boiler used. 6 references, 7 figures, 6 tables. 


4773 (DOE/METC—85/6021-Vol.2, pp 1068-1074) 
Combustion behavior of high ash content, low-caloric Shanxi 
coal particles. Lixing, Z.; Lifeng, L. (Tsinghua Univ., Beij- 
ing, China). Jul 1985. NTIS, PC A24/MF AOl1. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The combustion of Shanxi high ash content coal particles 
(ash, 37.66%; heating value, 9865 kJ/kg) of 12-mm diameter sus- 
pended by a Pt-Pt-Rh thermocouple in 1173 K to 1573 K gas 
stream is studied. Experiments have shown the intensification of 
combustion by increasing gas temperature, the formation of an ash 
envelope surrounding the char particle, and four- to five-fold re- 
duction in its burning rate as compared with that of a conventional 
bituminous coal particle. A combustion model accounting for the 
formation of an ash envelope and the unsteady inhomogeneous tem- 
perature distribution within the particle has been developed. Pre- 
dicted particle weight loss and its temperature history are in good 
agreement with the experimental results. 4 references, 7 figures. 


4774 (DOE/METC—85/6021-Vol.2, pp 634-643) First 
10,000 hours of operation of the Wormser grate at Amarillo. 
Sadowski, R.S. (Wormser Engineering, Inc., Woburn, MA). 
Jul 1985. NTIS, PC A24/MF AOl. File Number 
DE85013689. (CONF-850302—Vol.2). 


From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A 70,000 lb/hr (650 psig, saturated) coal-fired fluidized bed 
boiler has been in operation almost two years in an industrial appli- 
cation in Amarillo, Texas. During this period, the industrial owner 
has operated the unit round-the-clock for 16 months. The Wormser 
Fluidized Bed Combustion system is a novel second generation 
dual-bed design that enables it to achieve high desulfurizing effi- 
ciencies in a short (14 feet tall) package unit. Operation to date has 
led to several important achievements: (1) fully automated push 
button startup and automatic continuous operation; (2) minimal op- 
erating manpower (30 MH per day); (3) 95% availability for 14 
months since latter part of year one; (4) successful operation on a 
wide variety of coals and coal sizes; (5) no in-bed tube erosion; (6) 
boiler efficiency has exceeded expectations (84%); and (7) demon- 
strated better than expected continuous desulfurization of high and 
low sulfur coals (up to 98%). 9 references, 10 figures. 


4775 (DOE/METC—85/6021-Vol.2, pp 647-654) Im- 
proved fluid-bed combustor efficiencies through freeboard in- 
ternals. Rappoldt, L.M.; van Gasselt, M.L.G. (Organization 
for Applied Scientific Research, Apeldoorn, Netherlands). 
Jul 1985. NTIS, PC A24/MF AOl. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A system of plates and baffles inclined with respect to the 
vertical is arranged in the freeboard of an AFBC so that channels 
of two opposed arrays of superimposed inclined plates are obtained. 
With this system of internals a prolonged residence time of elutriat- 
ed particles in the freeboard is obtained as well as a more uniform 
flow distribution in the freeboard. In a cold model in which the in- 
ternals have been developed the particle hold-up has been measured 
to be twice as large as in a freeboard without internals. The real 
effects on combustion phenomena have been measured in a 3 MWt 
boiler unit. The improvement of the combustion efficiency of 90% 
to 95% with this prototype internal assembly is very promising. 
The possibilities for further improvement are outlined. A patent has 
been applied for in Europe and the USA. 6 references, 4 figures, 2 
tables. 





627 / ERA-11/3 


(DOE/METC—85/6021-Vol.2, pp 655-663) 
Novel in-bed heat transfer tube capable of decreasing thermal 
flux linearly with load turndown. Horio, M.; Hayashi, H.; 
Morishita, K. (Tokyo Univ. of Agriculture and Technology, 
Koganei, Japan). Jul 1985. NTIS, PC A24/MF AO1. File 
Number DE85013689. (CONF- 850302—Vol. 2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A new in-bed heat transfer tube (LRT: linear response tube) 
capable of changing thermal flux linearly with load change has 
been developed. Contrary to the so far proposed turndown tech- 
niques, i.e. bed slumping, changing in-bed heat transfer area and/or 
bed temperature reduction, this tube can change the average heat 
transfer coefficient around the tube linearly with gas velocity. In 
this sense it offers a new method for the velocity turndown. The 
special feature of the present heat transfer tube is that it has a spe- 
cially arranged semicircular baffle to control the particle flow 
around the tube. To optimize the baffle arrangement the gas and 
particle hydrodynamics around baffled tubes as well as a bare tube 
were measured with optical sensors. With an experimental heat 
transfer tube equipped with internal heater and thermocouples the 
convective component of the local heat transfer coefficient was 
measured in the beds of glass spheres and of the material dis- 
charged from the EPDC 20 t/hr pilot plant. Successful characteris- 
tics have been confirmed for both bed materials. 2 references, 13 
figures, 1 table. 


4777 (DOE/METC—85/6021-Vol.2, pp 664-672) 
Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant. Hill, M.K. (Tennessee Valley Authority, 
Chattanooga). Jul 1985. NTIS, PC A24/MF AOl. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The TVA 20-MW AFBC Pilot Plant began operation in 
‘May 1982. Since that time, both underbed and overbed coal and 
limestone feed systems have been used. One of the objectives of 
1983 and 1984 testing was to evaluate the performance of each 
system with regard to system mechanical performance and the 
system effect on process performance. This paper discusses the 
system design and mechanical performance of each system includ- 
ing reliability, maintenance requirements, impact on unit testing 
availability, problem areas, and attempts to resolve those problems. 
The underbed system has had a number of nuisance-type problems 
including feed line plugs, coal feed pump trips, and feed line ero- 
sion failures. More significant maintenance activities, such as coal 
feed pump screw replacement, are required periodically and are 
usually made during scheduled unit outages. Several feed line and 
splitter modifications have been made to decrease line plug frequen- 
cy and to test erosion protection devices. The mechanical perform- 
ance of the overbed feed system has generally been good. Pluggage 
of the chutes to the coal spreaders was a problem when feeding 
coal with greater than 10% moisture. Due to the relative complex- 
ity of the underbed system, it has required more maintenance and 
caused more feed system related problems than the overbed system. 
Neither system has had any significant effect on unit testing avail- 
ability, however, with very few unit shutdowns having been caused 
by feed system outages. 4 figures, 1 table. 
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elling and eee in a once- 
through boiler. Bense, P.A.; Top; M. (M.E. Boilers, 
Peterborough, England). Jul ‘983° 4g, PC A24/MF AOl. 
File Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A 36,000 Kg/hr Atmospheric Fluidized Bed Coil Boiler suf- 
fered two similar failures of the in-bed cooling tubes at low loads. 
After a mathematical analysis of the flow patterns within the 
system, and the completion of a series of hot tests on full size tubes, 
the causes were discovered to be flow separation of the steam/ 
heat fluxes to the vulnerable top surfaces of the tubes. The boiler 
circuit was successfully modified to eliminate the problem without 
reducing the boiler output. 10 figures. ¢ 
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4779 (DOE/METC—85/6021-Vol.2, pp 681-690) Con- 
siderations concerning coal spreader stokers for 
fluidized-bed combustors. Rademacher, F.J.C.; Roberts, 
A.W.; Rietman, H.J. (Univ. of Twente, Enschede, Nether- 
lands). Jul 1985. NTIS, PC A24/MF A01. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A feasibility study regarding the use of overbed spreader 
stokers for atmospheric fluidized bed combusters (AFBC) has been 
initiated at the University of Twente, The Netherlands. As part of 
that study the minimum required coal particle size has been estab- 
lished for which blow out and pre-burning or devolatilization will 
not occur to an unacceptable extent during the residence time in 
the freeboard. For coal of known composition, particle size distri- 
bution and humidity it became possible to determine the percentage 
that can not be handled directly by the spreader stoker, but should 
be pre-processed instead or used in an alternative way. 2 references, 
7 figures. 


4780 eden deme Ce 2, pp 691-699) Stud- 
ies on jet dispersion from the CE CHAR FBC fluidization 
grid. Muzyka, D.; Koniuta, A.; pong J. (Centre d’Etudes 
et Recherches de Charbonnages de France, Verneuil-en-Ha- 
latte). Jul 1985. NTIS, PC A24/MF AOl1. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

CERCHAR (Centre d’Etudes et Recherches de Charbon- 
nages de France) is undertaking the development of a range of 
flexible medium-sized (10 - 50 t/h of steam) fluidized bed boilers to 
burn a wide variety of fuels. An original aspect of these boilers is 
the fluidization grid which consists of a number of inverted pyra- 
mid shaped orifices fed by individual pipes. The grid, in prelimi- 
nary combustion trials, has demonstrated its ability to provide ex- 
cellent solids mixing and to eliminate clinkering problems. This 
paper presents experimental results from fundamental studies car- 
ried out in a number of cold models on the dispersion of gas jets in 
fluidized media in general, and on the behavior of the CERCHAR 
fluidization grid in particular. Gas velocity and pressure profiles 
were measured in the jet and in the surrounding zones between the 
gas inlet orifices. The effects of particle size, bed height and gas 
velocity on jet dispersion and the resulting quality of fluidization in 
the bed were determined. Temperature profiles were also deter- 
mined in a small scale pilot. The experimental results showed that 
good mixing of coarse particles could be achieved in the bed and 
that the bed temperatures was uniform at a small distance from the 
grid. Given its hydrodynamic properties the CERCHAR grid can 
be used for the combustion of a great variety of fuel particularly 
run-of-the-mine coal. Furthermore its flexibility for a large range of 
fluidization velocities is a major advantage for the design of indus- 
trial boilers. 12 figures. 


4781 (DOE/METC—85/6021-Vol.2, pp 700-710) Ef- 
fects of volatile evolution and combustion on the design of 
coal feeding system in atmospheric fluidized-bed combustors. 
Lee, Y.Y. (Univ. of Mississippi, University). Jul 1985. NTIS, 
PC A24/MF AOl1. File Number DE85013689. (CONF- 
850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The od of coal feeding is an important technical ques- 
tion that needed to be answered during this era of the commercial- 
ization of the fluidized bed combustion technology. Coal can be in- 
troduced into the combustor by underbed or overbed feeding. 
Single particle models are developed to investigate the effects of 
volatile release and its subsequent combustion on the design of the 
coal feeding system. Tne parameters that were investigated include 
coal type, the moisture content of coal, the volatile content of coal 
and the kinetics of devolatilization. 25 references, 4 figures, 5 tables. 


4782 Lp eee he gal ea 2, pp 714) Ccrrosive 
environment in fluidized-bed coal oe 
M.A.; Wright, oe (Battelle Cokes Labs., OH). 
1985. “NTIS, PC A24/MF AOl1. File Number DESS01 3609. 
(CONF-850302—Vol.2). 
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From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

An in situ oxygen probe has been used to determine the cor- 
rosion potential (oxygen partial pressure) of the in-bed environment 
inside two fluidized-bed coal combustors with similar internal con- 
figurations. Both FCB’s contained potentially dangerous corrosive 
environments in the bottom of the bed, near the coal feed nozzles, 
and along the walls. Corrosion probes, constructed from ring speci- 
mens of candidate heat exchanger alloys, were exposed to the fluid- 
ized-bed environments for 100, 250, and 1000 hours. During expo- 
sure an adherent deposit of bed material formed on all areas of the 
corrosion probes. The corrosion behavior of the alloys beneath the 
deposit and the corresponding corrosion product morphologies cor- 
relate well with predictions based on the oxygen partial pressure 
measurements from the exposure location. The purpose of this 
paper is to demonstrate the relationship between the in situ oxygen 
partial pressure and the corrosion behavior of candidate heat ex- 
changer alloys. 


4783 (DOE/METC—85/6021-Vol.2, pp 730-738) Cold 
model studies of PFBC tube erosion. Parkinson, M.J.; 
Napier, B.A.; Jury, A.W.; Kempton, T.J. (National Coai 
Board, Chutenben, England). Tul 1985. NTIS, PC A24/ 
wes Aa. File Number DE85013689. (CONF-850302— 
Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

During the operation of some uidized bed combustors, un- 
expectedly high levels of metal loss have occurred on the surfaces 
of in-bed tubes. It has been established that this loss is due to ero- 
sion/abrasion rather than corrosion. An experimental program 
using cold models has therefore been undertaken to ascertain which 
factors affect tube wear and why the tube metal loss suffered in 
some combustors is much greater than that reported for others. 
Arrays of PVC tubes have been fitted in cold model fluidized beds 
to simulate combustor tube banks. PVC was used since it suffers 
measurable wastage after short exposure times (~ 50 hours) in flu- 
idized beds of 1 mm sand. The erosion losses were measured at dif- 
ferent positions on the tubes using an ultrasonic thickness gauge. It 
has been demonstrated that when the bed is operated in the bub- 
bling regime, tube erosion is strongly dependent on fluidizing ve- 
locity. The measured data have been used to formulate equations 
which relate tube wastage to different fluidization characteristics. 
At higher fluidizing velocities, when the bed becomes more turbu- 
lent, erosion decreases. The maximum erosion occurs when the 
ratio of fluidizing to particle terminal velocity is about 0.55. A 
second cold model has also been used to determine whether reduc- 
tions in tube wastage rate could be achieved by: (a) tapering the 
side walls of the bed, and (b) using a closely-packed array where 
the tubes are not positioned in a regular periodic pattern. Such 
changes in bed geometry gave no reduction in tube wastage. 5 ref- 
erences, 9 figures, 1 table. 


4784 (DOE/METC—85/6021-Vol.2, ae In- 
bed erosion in atmospheric fluidized-bed aa String- 
er, J.; Ellis, F.; Stockdale, W. (Electric Power Research In- 
stitute, Palo Alto, CA). Jul 1985. NTIS, PC A24/MF AO0Ol1. 
File Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Two commercial prototype fluidized bed boilers installed by 
Gibson Wells Limited have been monitored over 2300 and 3400 
hours respectively to determine in-bed erosion rates. Three differ- 
ent erosion processes were identified: erosion of the in-bed tubes, 
primarily in the splash zone, and principally (but not exclusively) 
on the underside; localized erosion of the water-walls at the junc- 
tion of the vertical tubes and the fins; and erosion resulting from a 
local jet initiating at a crack in a bed drain. The water-wall erosion 
resulted in tube failures, and appeared to be caused by the channel- 
ling of bed material flow downwards between the tubes. The in-bed 
tube bank erosion was less severe, although more rapid than would 
be commercially acceptable: the maximum wear rate were .42um/ 
h and .09um/h respectively. There is some indication that the ero- 
sion rate was greater at lower bed temperatures for an effectively 
constant metal temperature. No clear evidence of an effect of metal 
temperature on erosion rate was obtained. 3 references, 6 figures, 3 
tables. 
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4785 (DOE/METC—85/6021-Vol.2, pp 750-759) Tube 
wastage mechanisms in fluidized-bed combustion systems, 
Jansson, S.A. (ASEA PFBC, Finspong, Sweden). Jul 1985. 
NTIS, PC A24/MF AOl. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Wastage of heat exchanger tubing in fluidized-bed combus- 
tion (FBC) systems can occur through corrosion, erosion, or ero- 
sion-corrosion. Corrosion is not considered a problem provided me- 
tallic materials are not exposed in a reducing environment at a 
high-sulfur chemical potential, and at temperatures where sulfida- 
tion-oxidation attack is likely to occur. Adequate tube life towards 
oxidation and other high-temperature corrosion effects is predicted. 
The observation of tube waste through erosion has caused some 
concern. There appears to be no difference between atmospheric 
(AFBC) and pressurized (PFBC) systems. The different factors that 
determine the potential for erosion are the fluid dynamics of the 
system, including the influence of the heat exchanger tube bundle, 
the character of the bed solids, and also the nature of the tube ma- 
terial at the particular operating conditions. Enhanced solids impact 
due to localized bubble flow through a tube bundle is one impor- 
tant reason for tube wastage. Hard bed solids, e.g., silica sand, are 
more likely to cause erosion than softer materials such as dolomite 
or limestone. The presence of an oxide film, or a deposit of char or 
bed materials on the bed tubes can prevent erosive damage even 
where the erosive action of the bed material is high. Erosion of bed 
tubes may result from high-velocity single particle impact, multiple 
particle impact, or through an abrasive action of bed particles that 
are being pressed against the tube surface under the influence of 
bed forces. The latter two processes seem more likely based on the 
available experimental evidence. 23 references, 4 figures. 


4786 (DOE/METC—85/6021-Vol.2, pp 760-771) Ma- 

terials studies at the IEA Grimethorpe PFBC experimental 

facility. Minchener, A.J.; Stringer, J.; Brooks, S.; Lloyd, 
D.M.; Swift, W.M.; Anderson, J.S.; Mainhardt, P.J. (Coal 

Research Establishment, Cheltenham, England). Jul 1985. 

NTIS, PC A24/MF AO0Ol. File Number DE85013689. | 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The Grimethorpe Pressurized Fluidized Bed Combustion 
(PFBC) Facility of the International Energy Agency (IEA) has 
been used for a far ranging experimental program. A key aspect of 
this work has been a materials related program which has included 
materials testing and evaluation, component failure analysis and 
component monitoring. The results from these study areas are con- 
sidered, with particular emphasis being given to the in-bed tube 
wastage problem and the materials testing and evaluation program. 
The wastage of the in-bed tube bundle has been a key issue at Gri- 
methorpe; the extent of the problem and the measures taken to re- 
solve it are described. The testing and evaluation aspect of the ma- 
terials program has involved the deployment of various alloys in 
the IEAG PFBC environment through the use of uncooled probes 
and indicator pins. This work has complemented various AFBC 
materials studies. The implications of these materials issues for the 
future development of PFBC technology are discussed. 22 refer- 
ences, 5 figures, 1 table. 


4787 (DOE/METC—85/6021-Vol.2, pp 772-793) Re- 
materials 


sults from the oe program on the IEA 
Grimethorpe tal PFBC facility. Stringer, J.; 
McCarron, R.; Beltran, A.M.; Minchener, A.J.; Anderson, 
J.S.; Mountford, R.A. (Electric Power Research Institute, 
Palo Alto, CA). Jul 1985. NTIS, PC A24/MF AO0Ol1. File 
Number DE85013689. (CONF-850302—-Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The experimental program at the Grimethorpe Pressurized 
Fluidized-Bed Combustion (PFBC) facility has included an assess- 
ment of the potential for deposition, corrosion and erosion of gas 
turbine blading when exposed to PFBC off gases. This study has 
been designed around the use of a static cascade test section. Flue 
gas from the combustor is passed through three stages of particu- 
late removal before entering the cascade which contains a mixture 
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of impulse and reaction airfoils plus erosion targets. A total of 649 
hours exposure has been achieved over a large number of varied 
operating conditions. This exposure comprised three separate peri- 
ods of operation, covering the use of two different feedstock/ac- 
ceptor combinations. Following each sub-series ten impulse airfoils 
were removed and replaced with new airfoils. The results of the 
metallurgical examination of these sub-series airfoils together with 
some which were included throughout all the exposure period are 
highlighted. Consideration is given to the effects of feedstock/ac- 
ceptor types and variations in operating conditions (including bed 
temperature and dust loading) on the corrosion/erosion/deposition 
behavior. The implications for PFBC turbine development are out- 
lined. 16 references, 8 figures, 7 tables. 


4788 (DOE/METC—85/6021-Vol.2, pp 795-806) Ca- 
nadian FBC materials test program. Briggs, D.W.; Andrews, 
N.W. (Nova Scotia Power Corporation, Halifax). Jul 1985. 
NTIS, PC A24/MF AOl. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

In order to take advantage of the large heat transfer coeffi- 
cients known to be associated with fluid bed technology, electric 
utility boiler designs will incorporate a significant amount of heat 
transfer surface within the bed itself. The environment, however, 
presented by the fluid bed, is significantly different from a conven- 
tional pulverized coal fired unit so as to warrant comprehensive 
long term corrosion testing, particularly with specimens at metal 
temperatures associated with utility units. The principal objective 
of the EMR MATERIALS TEST PROGRAM is, therefore, to de- 
velop sufficient results to enable a boiler manufacturer to select in- 
bed component materials with confidence for a commercial design. 
The program comprises ten individual 1000 hour tests, with the 
first run initiated on 1983 10 28. Scheduled completion is end of 
July 1985. The paper reviews the methodology of the test program 
including a description of the one square meter fluid bed combustor 
and related operating conditions. The selection and dispersement of 
test alloys is presented and an overview of on-going test activities, 
including process characterization, oxygen mapping, and extractive 
gas sampling is reviewed. 5 references, 7 figures, 1 table. 


4789 (DOE/METC—85/6021-Vol.2, pp 807-821) Anal- 
ui 


ysis of metal loss from heat exchangers in fluidized-bed com- 
bustors. Byam, J.W. Jr.; Madsen, M.M.; Nazemi, A.H. 
(Morgantown Energy Technology Center, WV). Jul 1985. 
NTIS, PC A24/MF AOl. File Number DE85013689. 
(CONF-850302—Vol.2). 
From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 
e Operating environment within a fluidized-bed combustor 
(FBC) continues to present problems for in-bed heat exchangers, 
particularly in regard to metal loss. Experimental efforts aimed at 
gaining an understanding of this problem have generated a signifi- 
cant volume of data. These data, along with the reported experi- 
ences with pilot and industrial size units, constitute a potential 
source of valuable information on material behavior in FBC sys- 
tems. The study outlined in this paper was undertaken to identify 
FBC systems that have generated information on metal loss from 
heat exchangers, to characterize metal loss occurrences for these 
units, and to statistically analyze the relevant data. To date, the 
metal loss occurrences in twenty systems throughout the world 
have been characterized. Preliminary regression analysis of the data 
suggests that metal loss behavior in FBCs can be related to certain 
design and operating parameters. 23 references, 10 figures, 8 tables. 


4790 (DOE/METC—85/6021-Vol.2, pp 822-837) Use 
of solid-state electrochemical probes for characterization of 
fluidized-bed environments. Minchener, A.J.; Read, D.C.; 
Sutcliffe, P.T.; Stringer, J. (National Coal Board, Chelten- 
ham, ——— Jul 1985. NTIS, PC A24/MF AOl. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The National Coal Board, as part of a fluidized bed combus- 
tion (FBC) development program jointly funded by themselves and 
the Electric Power Research Institute, have carried out a study to 
determine the key parameters influencing the selection of materials 
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of construction for FBC environments. As part of this study, sever- 
al designs of solid state electrochemical probes have been used to 
provide an extensive dynamic characterization of the oxygen partial 
pressures (PO2) variations within a fluidized bed. Data for spatial 
variations of PO. both within the bed and for circumferential loca- 
tions on immersed heat transfer tubes have been obtained for a 
wide range of combustor operating conditions. The variables inves- 
tigated included bed temperature, bed height, bed material, fluidiz- 
ing velocity, excess air, fly ash refiring, sorbent concentrations, coal 
feed size and feed position. Widely varying PO. levels were deter- 
mined. These fluctuations have been statistically analyzed and de- 
scribed in terms of time, frequency and phase spectra. The main 
features of these spectra have been related to various characteristics 
associated with FBC behavior. The implications that some of these 
characteristics may have on the behavior of materials of construc- 
tion in a FBC environment have been considered. 21 references, 6 
figures, 3 tables. 


(DOE/METC—85/6021-Vol.2, pp 838-851) Ver- 
tical heat exchangers for steam generation in PFB boilers. 
Zaharchuk, R.; McClung, J.D.; Hottenstine, R.D. (Gilbert 
Associates, Reading, PA). Jul 1985. NTIS, PC A24/MF 
A01. File Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

There are several potential advantages for using vertical 
rather than horizontal heat exchanger tubes for steam generation in 
Pressurized Fluidized Bed (PFB) boilers: improved fluidization and 
reduced erosion being foremost. Field testing of atmospheric FB 
boilers has indicated that heat exchanger tubes which are vertically 
oriented suffer less erosion. Testing of horizontal tube banks at the 
Grimethorpe PFB facility has shown that erosion may be a signifi- 
cant problem in PFB boilers. However, because of possible me- 
chanical arrangement and design problems in large scale PFB boil- 
ers, development work has leaned toward the use of horizontal 
tubes. This paper reviews the results of testing vertical tube con- 
figurations in PFBC facilities and suggests how the test data can be 
related to commercial design and manufacturing. Tests using verti- 
cal tubes have been conducted at several PFB rigs, including the 
National Coal Board Coal Utilization Research Labs (2 x 3 ft.), Ar- 
gonne National Labs (6 in. diam.), and Exxon Research and Engi- 
neering (1 ft. dia.). A program to clearly identify the advantages of 
vertical tubes is planned for the New York University 2.5 ft. diame- 
ter PFB rig during FY 1986-87. Based on accepted design princi- 
ples, various arrangements of tube banks for a 12 foot square com- 
bustor were developed and relative costs were determined. The po- 
tential advantages/disadvantages of each arrangement are outlined. 
The effects of vertical tubes on other parameters is discussed, as 
well as other potential benefits/disadvantages of vertical tubes. Fi- 
nally, future development needs for commercial scale-up design are 
proposed based on the applicability of the existing data. 12 refer- 
ences, 5 figures, 2 tables. 


4792 (DOE/METC—85/6021-Vol.2, pp 853-864) In- 
bed oxygen measurements in a commercial-size AFBC. 
Ljungstroem, E.B. (Chalmers Univ. of Technology, Goete- 
borg, Sweden). Jul 1985. NTIS, PC A24/MF AOl. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The in-bed oxygen partial pressure distribution in the 10 m? 
bed surface AFBC at Chalmers University of Technology was 
measured with a zirconia cell probe. One chute was used to supply 
the entire combustor with fuel. Experiments were made with two 
size fractions of bituminous coal, brown coal and peat as the fuel. 
The measurements show that the coarse (12-40) mm) coal and the 
moist peat give an acceptable fuel distribution in the bed. The fine 
coal (0-12 mm) and the brown coal devolatilize rapidly when fed 
onto the bed, creating large oxygen-depleted volumes where the 
fuel is introduced and oxygen-rich zones away from the fuel feed. 
Substantial quantities of gaseous fuel escape the bed and necessitate 
the introduction of secondary air in the freeboard to complete the 
combustion. The gas voids or bubbles traveling through the bed 
rapidly loose their oxygen when the concentration of gaseous fuel 
is high. The volatiles appear to enter and burn inside the bubbles. 
These bubbles finally have the same oxygen partial pressure as the 
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dense phase and will not be detected by a zirconia cell. 7 refer- 
ences, 8 figures, 4 tables. 


4793 (DOE/METC--85/6021-Vol.2, pp 865-877) 
Measurements of bubble behavior in a pressurized fluidized 
‘bed burning coal, using capacitance probes. Part II. Alm- 
stedt, A.E. (Chalmers Univ. of Technology, Goeteborg, 
Sweden). Jul 1985. NTIS, PC A24/MF AOl1. File Number 
DE85013689. (CONF-850302—Vol. 2). 

From 8. international conference on fluidized bed combus- 
tion; mee. TX, USA (18 Mar 1985). 

A capacitance probe for measurements of bubble behavior in 

a pressurized fluidized bed burninig coal was described in Part 1 of 
this paper, and some preliminary results from such measurements 
were given. A problem in the interpretation of the probe signals 
was discussed. Temperature variations in the bed caused drift in the 
signal levels. In order to avoid such drift the signals were high-pass 
filtered. This affected the signals and caused problems in the inter- 
pretation. New measurements have now been carried out, without 
the signals being high-pass filtered. Instead the drift in the signal 
levels has been compensated for by subtracting local minimum 
values from the signals. A new method for evaluating mean bubble 
frequency, mean bubble rise velocity and mean pierced length of 
bubbles has been used. This method has shown to give good agree- 
ment with results from films taken in two different model beds. 
This part of the paper gives results from measurements of the 
bubble behavior at three different heights in the bed. The measure- 
ments were carried out in the bed described in Part 1 of this paper, 
but with a different arrangement of the cooling tubes in the bed 
which is described. 4 references, 23 figures, 2 tables. 


4794 (DOE/METC—85/6021-Vol.2, pp 878-882) Film 
protection against impurities in flue gas of PFBC for turbine 
blade. Zhao, H.F. (Institute of Engineering Thermophysics, 
Beijing, China). Jul 1985. NTIS, PC A24/MF AOl1. File 
Number DE85013689. (CONF- 850302—Vol. 2}. 

From 8. international conference on fluidized bed combus- 
tion; an TX, USA (18 Mar 1985). 


e concept of an equivalent mass flow of flue gas is intro- 


duced for development film protecting effectiveness of flue gas and 
injection velocity ratio as a parameter for analogy between the film 
protection against impurities and the ordinary film cooling. It dem- 
onstrates that film protection for turbine blade of PFBC may be 
prevented from erosion/corrosion by impurities in flue gas, and the 
increase of the amount of mass flow required for the film protect- 
ing over that for the ordinary film cooling is small and may be ne- 
glected. 13 references. 


4795 (DOE/METC—85/6021-Vol.2, pp 895-902) Flu- 
idized combustion of coal and coal-water slurry: a compari- 
son, Arena, U.; De Michele, G.; Maresca, A.; Massimilla, 
L.; Miccio, M. (Istituto di Ricerche sulla Combustione, 
Napoli, Italy). Jul 1985. NTIS, PC A24/MF AO0Ol. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The paper provides a critical comparison between bed phe- 
nomena featured by the same combustor when fired with CWS or 
with an ordinary coal feed. The combustor, 370 mm ID, is operated 
at atmospheric pressure and is equipped with systems for solids col- 
lection in the bed and in the carryover. CWS used was a commer- 
cial-grade mixture, made by a bituminous swelling coal with a bi- 
modal size distribution. On the other side, a South African bitumi- 
nous coal was tested with a narrow-cut (1-3 mm) and a wide-cut (0- 
8 mm) feed size distribution. The bed, made by silica sand, was op- 
erated at a temperature of 850°C. The effect of the following varia- 
bles has been investigated: bed particle size (0.3 and 0.75 mm mean 
diameters), excess air factor (from 0.81 to 1.28), fluidization veloci- 
ty (1.3 and 1.6 m/s). Experimental results concern overall combus- 
tion efficiencies, carbon fines losses, bed carbon loadings and parti- 
cle size distribution and, in the case of CWS feed, the forms in 
which carbon is present in the bed. Consistently with the striking 
difference in color shown by bed solids samples in the case of coal 
or CWS combustion, it was found that in the latter case carbon in 
two different forms contributes to ensure steady-state operation. 
The first contribution is due to char-sand aggregates up to 6 mm in 
size, which roughly behave as char particles in coal combustion; 
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the second, to char fines adhering to individual sand particles 
during drying and devolatilization of CWS. 12 references, 9 figures, 
1 table. 


4796 (DOE/METC—85/6021-Vol.2, pp 903-911) Com- 
bustion of uraniferous lignites in fluidized bed. Morales, G.; 
Gasos, P. (Junta de Energia Nuclear, Madrid, Spain). Jul 
1985. NTIS, PC A24/MF AO1. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

In this paper a description of the continuous fluid bed com- 
bustion pilot plant unit, installed in the Junta de Energia Nuclear 
facilities, is presented. Besides, this paper deals with some of the 
studies carried out in the pilot plant aimed at the recovery of urani- 
um from lignites, high in sulfur and ashes, coming from Calaf basin 
(Barcelona). These studies include the recovery of the heating 
value of these lignites and the reduction of environmental effect of 
SO2. Based on these studies an application exercise is presented. 9 
references, 5 figures, 5 tables. 


4797 (DOE/METC—85/6021-Vol.2, pp 912-923) Utili- 
zation of low-grade Korean anthracite in a fluidized-bed 
boiler. Son, J.E.; Choi, J.H.; Park, Y.S.; Park, Y.O.; Park, 
W.H. (Korea Institute of Energy and Resources, Daejeon). 
Jul 1985. NTIS, A24/MF AO0Ol. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The status of the fluidized bed combustion technology and 
utilization of the low grade anthracite in Korea are presented. This 
paper also describes the results of the KIER’s experiences on the 
bench and pilot scale tests using domestic low grade coals and dis- 
cusses the effects of several operating variables on the combustion 
and heat transfer characteristics. In the non-recycling and over-bed 
feeding systems, the combustion efficiency was found to be con- 
trolled mainly by the entrained carbon loss. The recycle of un- 
burned carbon enhanced the combustion efficiency over 90%. 
While employing the recycle of unburned fines, the overall heat 
transfer coefficient of the horizontal in-bed tube decreased with the 
recycle ratio and increased with the bed temperature. The overall 
heat transfer coefficient decreased with the fluidizing velocity 
within the tested range. Coal feeding and recycling systems and 
other subjects are also discussed in this particular fuel system con- 
taining a high proportion of fines. 14 references, 12 figures, 2 tables. 


4798 ee 2, pp 924-937) Grif- 
fin Industries operating experience wi an FBC gob- 

boiler. Stracener, W.R.; Wolfe, M.; Wallish, J.W.; ovine M.J. 
(Griffin Industries, Cold Spring, KY). Jul 1985. "NTIS, PC 
A24/MF AO0O1. File Number DE85013689. (CONF-850302— 
Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Griffin Industries, Cold Spring, Kentucky purchased a 
40,000 Ib/hr Fluidized Bed boiler over three years ago for their 
Newberry, Indiana rendering plant. The boiler was designed to 
burn natural gas, #2 oil and bituminous gob coal (washery mid- 
dlings). The past two years of operation have resulted in substantial 
cost savings utilizing the gob as the primary fuel. The boiler design 
selected was a packaged firebox, firetube type manufactured by 
Stone Johnston Corporation, Ferrysburg, Michigan. Initial tests 
burning the gob were conducted at the boiler manufacturer's facili- 
ty in a commercial size 10,000 lb/hr FBC boiler in the summer of 
1981. The major problems encountered during the tests were han- 
dling and metering the gob and limestone mixture effectively. After 
the handling problems were resolved, combustion and emission 
tests were conducted. The combustion tests proved conclusive that 
the gob would be a suitable fuel in an FBC boiler. Over the past 
two years of daily operation, the boiler has averaged between 70 to 
75% fuel to steam efficiency. Because of the source of this coal, 
there is a daily variation and a seasonal variation. The variations 
are caused by the weather, the stratum of coal that is being proc- 
essed,.the degree of cleaning which is required to meet the primary 
coal customer's specification, and the operating condition of the 
coal cleaning equipment. The FBC installation has been a technical 
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success and has significantly reduced the cost of the plant oper- 
ation. 5 figures, 3 tables. 


4799 (DOE/METC—85/6021-Vol.2, pp 948-961) Coal- 
limestone-water slurry testing in atmospheric fluidized-bed 
combustion. Trivett, G.S.; Field, R.S.; MacKay, G.D. 
(Technical Univ. of Nova Scotia, Halifax). Jul 1985. NTIS, 
PC A24/MF AOl. File Number DE85013689. (CONF- 
850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The rapid ‘commercial development of coal-water slurries 
allows improved fuel storage and handling for Atmospheric Fluid- 
ized Bed Combustion applications. In addition, elimination of in-bed 
overflow and solids removal systems are possible with these coal 
slurry fuels. Testing was completed with a small scale (30 kW) At- 
mospheric Fluidized Bed Combustor over a wide range of oper- 
ation. Parameters examined include: bed operating temperatures; 
fuel composition; calcium-sulfur ratio; bed depth; excess air; com- 
bustion air preheat; combustion gas composition; and collected par- 
ticulates including particle size distribution, carbon and ash content, 
calcium oxide and calcium sulfate content. Comparison is made of 
combustion efficiency, carbon and calcium utilization and sulfur 
capture. 15 references, 9 figures, 2 tables. 


4800 (DOE/METC—85/6021-Vol.2, pp 527-542) Op- 
erating experience with Babcock Fluidburn fluidized-bed boil- 
ers. Tringham, D.J.; Peirce, T.J.; Davenport, A.; Struthers, 
J.S. (National Coal Board, Cheltenham, England). Jul 1985. 
NTIS, PC A24/MF AOl. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The Industrial and Marine Boiler Division of Babcock 
Power Ltd. markets a range of package FB boilers (Fluidburn) 
which combine a combustion chamber of water tube construction 
with a shell and tube convection section. The design range is 7 ton/ 
h to 45 ton/h steam at pressures up to 35 bar. As part of a collabo- 
tative program between Babcock Power Ltd. and the National 
Coal Board, test and development studies have been completed on 
a 7 ton/h prototype boiler at the Coal Research Establishment. The 
work (described, in part, at the 7th International FB Conference) 
was aimed at providing design data for the commercial range of 
Fluidburn units. The prototype, suitably modified to meet specific 
operational requirements, was subsequently moved to a commercial 
site in February 1983. The unit has achieved MCR output and has 
followed the site loading pattern under fully automatic control. 
This paper discusses the operation and performance of the modified 
prototype unit. Added features have included fully automatic coal 
and ash storage/conveying and an automatic bed cleaning system. 
Two commercial Fluidburn boilers are now in operation; they have 
been designed, respectively, to supply saturated steam at 13 ton/h 
(17 bar) and 22.5 ton/h (10 bar). Commissioning and subsequent op- 
erating experience on these boilers installed in 1984 are also de- 
scribed. 3 references, 6 figures, 5 tables. 


4801 Se aa ee ee 2, eS oe 
erating experience with Gibson as ali Oe 
boilers. Ellis, F.; Stockdale, we Tringham, DJ: willie 


D.M. (Gibson Wells Ltd., Leeds, England). Jul 1985. NTIS, 
PC A24/MF AOl. File Number DE85013689. (CONF- 
850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; — TX, USA (18 Mar 1985). 

Gibson Wells Ltd. market a range of fully water tube fluid- 
init ab tate of madates declan. The design range is 12 t/h to 
32.5 t/h of steam at pressures of up to 45 bar and superheat to 
400°C. As part of a collaborative program between Gibson Wells 
Limited and the National Coal Board, tests and developments have 
been carried out on two commercial prototypes of 12 t/h and 22.5 
t/h steam output located at customer sites within the UK. The 
work (described, in part, at the 7th International FBC Conference), 
was aimed at proving and testing the units in order to obtain infor- 
mation for the design of the fully commercial range. The 12 t/h 
unit has now operated for 11,500 hours and the 22.5 t/h unit for 
6700 hours up to the end of 1984 and since initial commissioning 
trials during September 1982. Each boiler has met, and normally 
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runs at, its rated output requirement. In spite of a number of prob- 
lems that occurred during the initial operating periods both boilers 
now operate at an availability of greater than 90%. Major problems 
encountered included high rates of wear on in-bed surfaces on both 
units, and poor gas clean up performance on the larger unit. Both 
problem areas have been overcome. The information gained has 
been used to produce fully updated designs of a commercial range 
of units; the first of these, 14 t/h steam output, has been installed 
and has now been handed over to the customer. This paper de- 
scribes the operation, performance, and modifications carried out 
on the two commercial prototypes, and describes the main features 
of the fully commercial range. 1 reference, 4 figures, 7 tables. 


4802 (DOE/METC—85/6021-Vol.2, pp 555-563) Per- 
formance of Conoco’s prototype MS-FBC ‘coll field steam gen- 
erator. Jones, O.; Litt, R.D.; Davis, J.S. (Conoco, Inc., 
Houston, TX). Jul 1985. NTIS, PC A24/MF AOl1. File 
Number DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Conoco Inc. has successfully concluded a test of its proto- 
type oil field steam generator. During the 22 month test period, the 
MS-FBC logged just over 10,400 operating hours while generating 
high pressure steam for an adjacent pilot steam-flood project. 
During the prototype evaluation period, the MS-FBC burned five 
widely differing solid fuels which included: a high quality Texas bi- 
tuminous coal with 1.6 wt% sulfur, a 7 wt% sulfur petroleum coke, 
a high ash sub-bituminous Texas coal having 35 wt% ash, and two 
eastern caking bituminous coals with 3.2 and 3.4 wt% sulfur. The 
MS-FBC evaluation period was concluded with an in-depth per- 
formance and engineering test of the MS-FCB operation while 
firing the 35 wt% ash Olmos coal from South Texas. The test 
showed that the circulating bed MS-FBC removed over 96% of the 
sulfur in the fuel fed to the unit and controlled NO/sub x/ emis- 
sions to less than 40 ppmv in the flue gas. The NO/sub x/ emis- 
sions were equivalent to 0.05 1b/MMBTU fired. The MS-FBC test 
included side evaluation of the applicability of electrostatic precipi- 
tators as final stack cleanup devices and the testing of a new gen- 
eration of fabric filter medium. Both tests have positive results. 6 
references, 3 figures, 3 tables. 


4803 (DOE/METC—85/6021-Vol.2, pp 574-583) Op- 
erating experience of circulating fluidized-bed boilers. Kullen- 
dorff, A.; Jansson, B.; Olofsson, J. (Goetaverken Energy 
Systems, Goeteborg, Sweden). Jul 1985. NTIS, PC A24/ 
MF "i File Number DE85013689. (CONF-850302— 
Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Since the mid 70's, fuel price differences have become in- 
creasingly larger. Some former waste fuels have become economic 
as fuel in industrial and district heating boilers, i.e. municipal waste. 
The increasing knowledge of environmental effects from combus- 
tion plants creates a greater interest for low emission boilers. These 
two demands, fuel flexibility and low emission data, are very well 
met by the Goetaverken Circulating Fluidized Bed (CFB) boiler 
concept. The fluidized bed activities started at Goetaverken Energy 
Systems AB in the mid 50’s with pyrite roasting furnaces for pulp 
mills. The interest in fluidized beds for industrial and district heat- 
ing boilers, initiated by the oil crises in 1973, resulted in a 28 MW/ 
sub t/ bubbling fluidized bed, in Helsingborg, Sweden, commis- 
sioned in 1982. The technical advantages of a CFB would, howev- 
er, better meet the demands of the 80's. Activities on an 8 MW/sub 
t/ CFB pilot plant started in 1979 and today Goetaverken has 11 
CFB boilers in order or operation in Scandinavia. 3 references, 4 
figures, 6 tables. 


4804 (DOE/METC—85/6021-Vol.2, pp 584-593) In- 
dustrial fluidized-bed boiler cogeneration system at Mitsui 
Aluminium Co., Ltd., Wakamatsu Works, Japan. Kikuzawa, 
K.; Tanabe, T.; Yano, K.; Takada, T.; Shimano, S.; Motono, 
S. (Kawasaki Heavy Industries, Ltd., Osaka, Japan). Jul 
1985. NTIS, PC A24/MF AO1. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 
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The fluidized bed boiler (FBB) plant consists of main bed 
cell (MBC) and carbon burn-up cell (CBC), and a cyclone captured 
ash granulator, aiming at both reduction of NO/sub x/ emission 
and improvement of combustion efficiency, and fulfilling the severe 
regulations of NO/sub x/ and SO: emission levels (less than 120 
and 160 ppm on 4% Oz base respectively) and requirements of 
higher boiler efficiency. Two kinds of coal are received by separate 
bunkers, mixed up in the feed conveyor line, dried with boiler ex- 
haust gas, classified by vibrating sieve, crushed by roll crusher, 
mixed up with limestone, and fed pneumatically, from underneath, 
into the bed. Since the initial coal feed in October 1983, several test 
operations including the adjustments of automatic boiler control 
system and emission tests (NO/sub x/ and SQ.) have been per- 
formed. The final governmental heat-run inspection was executed 
on May 25, 1984, and the excellent performance was confirmed and 
the NO/sub x/ and SO. emission levels were pronounced to be 
within the acceptable limits. This paper outlines the equipment and 
operating results of the 120-t/h FBB plant. 8 figures, 7 tables. 


(DOE/METC—85/6021-Vol.2, p 594-604) 
CEGB/NCB program on PFBC. Lawton, J.; Dainton, A.D.; 
Dawes, S.G. (Central Electricity Generating Board, Surrey, 
England). Jul 1985. NTIS, PC A24/MF A01. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; —— TX, USA (18 Mar 1985). 

As part of wide ranging program to develop options for the 
reduction of SO. and NO/sub x/ emissions at lowest cost and mini- 
mum efficiency penalty, the CEGB has joined with the NCB in a 
28 million pounds sterling development of pressurized fluidized bed 
combustion technology. The major part of the activity will take 
place at Grimethorpe PFCB Establishment; there will also be work 
carried out at the research laboratories of both industries. The pro- 
gram started in August 1984, when NCB took over responsibility of 
the pilot plant from NCB (IEA Grimethorpe) Limited and address- 
es primarily the outstanding problems related to the combustor and 
to cleaning the hot off-gases; the gas turbine is represented by a 
cascade. If this phase is successful consideration will be given to 
testing a gas turbine. The program still has enough flexibility to ac- 
commodate interests of other potential participants outside Britain. 
10 references, 3 figures, 4 tables. 


4806 (DOE/METC—85/6021-Vol.2, pp 605-613) Com- 
mercial application of an atmospheric fl -bed steam 
plant. Boden, B.G.; Damon, W.H. (Foster Wheeler Energy 
Corp., Livingston, ND). Jul 1985. NTIS, PC A24/MF AOl1. 
File Number DE85013689. (CONF- 850302—Vol. 2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Two atmospheric fluidized-bed (AFB) steam generators en- 
tered service in 1984 at the US Government Idaho National Engi- 
neering Laboratory, Idaho. This climaxed a commercial application 
of AFB units that were engineered in a utility fashion. The units 
provide steam for nuclear chemical processing and for plant heat- 
ing. The engineering and management approaches taken by the 
boiler supplier (Foster Wheeler), the contractor (JelCom), and the 
owner, (US Government and licensees) resulted in a quick, trouble- 
free construction and start-up. The paper briefly summarizes the sa- 
lient features that led to the smooth progress of the project, and 
also examines the relative economics between AFB units versus 
other alternatives for the Idaho Site. 


4807 (DOE/METC—85/6021-Vol.2, pp 614-618) Flu- 
idized bed at Midwest Solvents ee "the economic edge. 
Toth, D.A. (Foster Wheeler Energy , Livingston, NJ). 
Jul 1985. NTIS, PC A24 if “n 1. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Fluidized bed steam generators have been commercially 
available, in the US, since 1977. Since that time, they have demon- 
strated that the technology is sound and that what was previously 
considered environmentally unusable fuels could now be utilized to 
produce low cost energy. Prices for fuels, such as high sulfur coal, 
petroleum coke, anthracite waste, wood waste, waste oils and gases 
have remained very stable. These fuels are much less affected by 
political or environmental turnabouts. Conversely, the cost for oil 
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or gas fuels has increased over 400% during this same time period. 
The fluidized bed boiler can fire a very wide range of fuels, with 
only minor changes in unit performance, allowing the owner to uti- 
lize whichever fuel is available at the best price. This paper details 
the typical economics associated with fluidized bed steam genera- 
tors from both a capital and operating cost standpoint. The basis 
for the economics will be the operating 120,000 lb/hr Atmospheric 
Fluidized Bed unit at Midwest Solvents Company of Illinois, locat- 
ed in Pekin, Illinois. Boiler island capital cost, fuel cost, limestone 
cost, typical maintenance cost and operating manpower cost will be 
developed and analyzed. 


(DOE/METC—85/6021-Vol.2, pe 619-633) 
Burning multiple fuels and following load in the Lurgi/Com- 
bustion Engineering circulating fluid-bed boiler. Beisswenger, 
H.; Darling, S.; Plass, L.; Wechsler, A. (Lurgi Corp., River 
Edge, NJ). Jul 1985. NTIS, PC A24/MF AO1. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The Circulating Fluid Bed (CFB) technology is a highly effi- 
cient process for gas/solids reactions. Coupled with proven compo- 
nents for production of steam, this technology is now successfully 
applied to combustion of widely varying solid fuels. Two major 
areas of interest for CFB boiler systems can be noted: (1) new units 
burning waste fuels, such as coal and lignite residues, petroleum 
coke, anthracite culm, hog fuel, spent liquor and sludges, etc.; (2) 
replacement of new mid-size industrial and utility boilers, combust- 
ing various conventional and low grade fuels, but forced to meet 
very stringent environmental requirements. In both cases, fuel flexi- 
bility and the capability for load following are of major importance 
to the operators. This paper addresses the design and operational 
features of the Lurgi/CE CFB boilers in meeting the above re- 
quirements. 8 references, 10 figures, 5 tables. 


4809 (DOE/METC—85/6021-Vol.3, pp 1087-1094) 
Mass transfer in a fluidized-bed combustor with sulfur reten- 
tion by a model sorbent consisting of large particles. Noor- 
dergraaf, I.W.; van den Bleek, C.M.; van den Berg, P.J. 
(Delft Univ. of Technology, Netherlands). Jul 1985. NTIS, 
PC Al19/MF AOl. File Number DE85013690. (CONF- 
850302—Vol.3). 

From 8. interriational conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Mass transfer of SO2 from the coal combustion region to the 
sorbent particles may be an important factor in the sulfur capture 
performance of FBC. Experiments have been carried out in a gas 
fired small scale FBC reactor with SO: injection below the distrib- 
utor and a low-attrition synthetic sorbent. The sulfation perform- 
ance of the sorbent is determined separately. From the fluidized 
bed experiments it can be concluded that the value of the volumet- 
ric mass transfer coefficient from the gas phase to the sorbent parti- 
cles, Ka, is in the range of 2-5 s~' under conditions of practical in- 
terest. Furthermore Ke appears to be proportional to the amount of 
sorbent particles in the fluidized bed. The results are discussed in 
the scope of the fluid-dynamical behavior of the system. 4 refer- 
ences, 11 figures, 1 table. 


4810 (DOE/METC—85/6021-Vol.3, pp 1095-1104) 
Fate of fuel bond nitrogen within fluidized-bed combustor 
under staged air firing. Furusawa, T.; Tsujimura, M.; Yasun- 

K.; Kojima, T. (Univ. of Tokyo, Japan). Jul 1985. 

S, PC Al19/MF AOl. File Number DE85013690. 
(CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The major portion of the nitric oxide formed by the fluid- 
ized bed combustion of coal originates from the fuel bond nitrogen 
in coal. Staged air firing is widely accepted as the most effective 
modified combustion method for nitric oxide emission control. The 
overall emission level of nitric oxide is determined by the balance 
between the formation and in situ destruction processes. The au- 
thors investigated the relative importance of the following reactions 
which’ determine the fate of fuel bond nitrogen within the bed, op- 
erated under staged air combustion conditions: (1) intrinsic conver- 
sion of char-nitrogen to NO; (2) the well-known reduction of NO 
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by char formed in situ in the presence or absence of oxygen; (3) 
NO reduction by Hz and CO catalyzed by char formed in situ, cal- 
cined limestone and lime partially used for sulphur retention; (4) de- 
composition of NHs within the bed of lime as well as the particle- 
free spaces; and (5) oxidation of NHs by NO an/or O; within the 
bed as well as the particle-free spaces. The rate of NHs oxidation 
within the bed of calcined lime was the fastest of the above reac- 
tions and the major portion of the oxidized NHs was converted to 
NO. Furthermore the major portion of the char nitrogen was con- 
verted to NO. Thus it appeared that NHs within the bed does not 
contribute to the reduction of NO but is a source of NO. This NO 
reacted with the CO and Hp to form nitrogen, with the surface of 
char formed in situ, lime and other bed materials as catalysts for the 
reaction. Phenomena observed in fluidized bed combustor were ex- 
plained by use of the present results. 22 references, 5 figures, 4 
tables, 


4811 (DOE/METC—85/6021-Vol.3, pp 1115-1124) In- 
terpretation of PFBC sulfur-removal data. oe R.A,; 
Ulerich, N.H.; Keairns, D.L. (Westinghouse R and D 
Center, Pittsbur , PA). Jul 1985. NTIS, PC A19/MF AOl1. 
File Number D 85013690. (CONF- 850302—Vol. 3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar pam 

Sulfur removal data from P pilot plants can be inter- 
preted for scaleup only if the sorbent sulfation kinetics, the unit op- 
erating and design conditions and the accuracy and consistency of 
the plant data are understood. Direct correlation of PFBC sulfur 
removal data without critical analysis can result in misinterpretation 
and invalid scaleup. Sorbent sulfation kinetics have been evaluated 
on a pressurized thermogravimetric balance as a function of key op- 
erating parameters. Modeling of PFBC has resulted in a method to 
use the empirical kinetic data to project plant performance. The 
performance of the Exxon Miniplant, the CURL PFBC units and 
the Grimethorpe unit are compared with model projections. Gener- 
al conclusions are drawn as to the influence of temperature, pres- 
sure, particle size, calcination conditions, gas residence time and 
sorbent type on PFBC sulfur removal performance. 19 references, 8 
figures, 3 tables. 


4812 (DOE/METC—85/6021-Vol.3, pp 
Performance of candidate PFB sorbents for use in south Flor- 
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ida, Stantan, J.E.; Olen, K.R.; Scott, R.L. (Hoy Associates 
Ltd., Croydon, England). Jul 1985. NTIS, PC A19/MF 
A01. File Number DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Since the delivered cost and reactivity of locally available 
sorbent minerals can severely impact overall pressurized fluidized- 
bed (PFB) economics, a study was conducted to establish the effect 
of these factors on PFB operations in south Florida. The results of 
EPRI-sponsored laboratory tests to determine sulfur capture kinet- 
ics and attrition characteristics are reported and compared to per- 
formance data from DOE-sponsored PFB hot tests conducted at 
NCB-CURL. Four candidate sorbents were evaluated in the labora- 
tory, while the performance of two of these candidates was deter- 
mined in the CURL 20 atm combustor, while firing various coal 
water sorbent slurry combinations. Contrary to the generally ac- 
cepted assumption that dolomitic-based sorbents are a prerequisite 
for PFB operations, it was concluded that oolitic limestone would 
provide the best overall sorbent economics in south Florida. 15 ref- 
erences, 15 figures, 5 tables. 


4813 ee ae 3, pp ee 
Forecasting sorbent requirements for PFBC systems, Stantan, 
J.E.; Scott, R.L. (Hoy Associates Ltd., Hawks Hill, Eng- 
land). Jul 1985. NTIS, PC A19/MF "A01. File Number 
DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, a - (18 Mar 1985). 

Reactivi f candidate sorbent samples have to be deter- 
aiusd tala. Stiendare n aati, aaaaen He anemone 
tions, often combined with using the sorbent in a small FBC rig. 
The laboratory test approach measures reaction rates in a thermo- 
gravimetric apparatus and uses a mathematical model of sulfur cap- 
ture to predict performance in the plant. It is well established as a 
method for ranking sorbents for use in AFBC and it provides rea- 
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sonably accurate projections of AFBC sorbent performance. How- 
ever, for predictions for PFBC systems, measurements in pressur- 
ized thermogravimetric apparatus have sometimes proved less than 
satisfactory. This is probably because the sorbent reactivity is criti- 
cally dependent on the pore structure of the sorbent, and, in a 
PFBC, the pore structure is more sensitive to calcination condi- 
tions. For this reason, forecasts of sorbent behavior in PFBC have 
to be confirmed by sorbent performance in small PFBC rigs in con- 
junction with correlations of performance with operating condi- 
tions. In this paper, the effects of plant design and operating condi- 
tions on sulfur capture performance are described and the resultant 
correlation is presented. The most significant operating variables 
are found to be the sorbent reactivity, which can be expressed as a 
Reactivity Index, the Ca/S molar ratio, bed depth and fluidizing 
velocity, and bed temperature. Weight for weight, limestones can 
be as reactive as dolomites, but their performance is more depend- 
ent on the state of calcination. Potential routes to improve sorbent 
performance are discussed. 14 references, 6 figures, 4 tables. 


4814 (DOE/METC—85/6021-Vol.3, pp 1248-1257) 
Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant. Stephens, E.A. Jr. (Tennessee Valley 
Authority, Chattanooga). Jul 1985. NTIS, PC A19/MF 
A01. File Number DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

To aid in the evaluation of the 20-MW AFBC Pilot Plant, 
gas composition and temperature data are taken to characterize the 
boiler during testing. In-situ and extractive gas sampling probes 
were developed and are being used to obtain gas composition pro- 
files in the bed, freeboard, and convection pass regions of the 
boiler. The in-situ probe uses a platinum-zirconia sensor to measure 
oxygen in the bed. The extractive probe is used to measure O2, CO, 
CO:, SO2, NO/sub x/, and H/sub x/C/sub y/ in the freeboard and 
convection pass. High velocity thermocouple probes are being used 
to determine temperature profiles in the freeboard and convection 
pass. This paper discusses the development of the gas sampling 
probes and presents data. 20 figures, 1 table. 


(DOE/METC—85/6021-Vol.3, pp 1260-1269) 
Circulating multistage fluidized-bed combustor design con- 
a. Fraley, L.D.; Hsiao, K.H.; Solbakken, A.; Sadhukhan, 

> Lim, Y.Y: (MW. Kellogg Co., Houston, TX). Jul 1985. 
Nis. PC A19/MF AOl. File Number DE85013690. 
(CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Kellogg circulating fluidized bed combustor (CFBC) resem- 
bles, to some extent, a fluid catalytic cracking unit in an oil refin- 
ery. The compact device can be used to burn a variety of solid 
fuels, especially high sodium lignite and the high sulfur content 
fuels including petroleum coke. Finely-divided limestone, which 
serves as a sulfur captor as well as heat carrier, is circulated in the 
combustor loop. Pulverized solid fuel of the same particle size is 
fed to a mixing zone and completely combusted in the riser section. 
Structurally, the riser is located atop the boiler section and thereby 
keeps the boiler tubes from exposure to corrosive combustion gases 
and solids. This design feature ensures not only a high efficiency of 
carbon burnout, but reduces the chance of boiler tube failures. A 
reducing atmosphere prevails in a substantial part of the riser, thus 
enhancing both sulfur capture and NO/sub x/ reduction. The gas 
velocity at the riser exit generally is set in the range of 60 feet per 
second. This results in a relatively small combustor volume and a 
good turndown ratio. All of these concepts will be tested and eval- 
uated in a one ton per day pilot plant located at the Kellogg Tech- 
nical Development Center. A number of representative solid fuels 
including petroleum coke and lignite have been selected as candi- 
dates for the testing. The experimental results thus obtained will be 
analyzed and used to validate the computer model which has been 
developed to simulate the performance of the combustor. A defini- 
tive cost estimate was made of a 150,000 lb/hr steam system using 
the MWK CFBC. The MWK CFEBC system was 24% less costly 
than an overfeed bubbling bed system. The cost of steam from the 
MWK CFEC was 18.8% less. 27 references, 6 figures, 2 tables. 
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4816 (DOE/METC—85/6021-Vol.3, pp 1282-1299) 
Multistage fluidized beds with underflow downcomer: charac- 
teristics and application possibility. Kono, H.O. (West Vir- 
ginia Univ., Morgantown). Jul 1985. NTIS, PC A19/MF 
A01. File Number DE85013690. (CONF-850302—Vol. 3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

A new type of multistage fluidized bed system with under- 
flow downcomers has been developed, which can substantially im- 
prove the performance of fluidized beds by dividing the bed verti- 
cally into several or arbitrary numbers of fluidized bed units. The 
well stabilized tall fluidized bed system can be achieved, and the 
flow pattern of gas- and solid-mixing can be controlled, thus ena- 
bling the solid-gas counter-current contact in the fluidized bed 
system as an overall. Based upon the governing equations of two 
phase flow models, some fundamental problems of fine particle flui- 
dization are discussed. The kinetics of fine particle systems are also 
discussed. The characteristics of this fluidization was investigated 
by experimental apparatus. This fluidization system may well be uti- 
lized as fluid bed combustion units or as hot gas clean-up systems. 
12 references, 12 figures, 2 tables. 


4817 (DOE/METC—85/6021-Vol.3, pp 1300-1310) 
Exploratory study of pulsed atmospheric fluidized-bed com- 
bustion. Moussa, N.A.; Fowle, A.A. (Arthur D. Little Inc., 
Cambridge, MA). Jul 1985. NTIS, PC A19/MF AO1. File 
Number DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper presents an exploratory investigation of the po- 
tential benefits of pulsation on Atmospheric Fluidized Bed Combus- 
tion (AFBC) using coal as a fuel. The investigation was based on 
theoretical projections of the effects of pulsation on key processes 
in an AFBC, including a critical review of pertinent data and theo- 
ries in the literature. The key processes considered were motion of 
solid particles, transport of heat and mass across boundary layers, 
bubble dynamics, heat transfer to immersed tubes and pressure 
wave attenuation inside the bed. For each process the expected be- 
havior was predicted as a function of the frequency and amplitude 
of the pulsation. Two regimes were identified where the pulsation 
could benefit the operation of the bed and could be provided by 
practical means. One regime occurs at low frequency and can be 
produced by intermittent supply of the fluidizing air. The other 
regime occurs at high frequency and can be produced by an intense 
sound field. The predicted benefits, if validated by testing, will 
result in considerable improvement in the technology of AFBC. 
Key findings and their implications are presented in this paper. 17 
references, 6 figures. 


4818 (DOE/METC—85/6021-Vol.3, pp 1311-1318) 
Parametric analysis of staged fluid-bed combustion. Porter, 
J.H.; Mohr, C.M.; Ray, A.; Cannon, J.N. (Energy and Envi- 
ronmental Engineering Inc., Cambridge, MA). Jul 1985. 
NTIS, PC A19/MF AOl. File Number DE85013690. 
(CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper presents a technical and economic evaluation of 
an advanced concept in fluidized bed combustion, the Staged Cas- 
cade Fluidized Bed Combustor (SCFBC). A detailed technical anal- 
ysis of the performance of the boiler is presented with respect to its 
thermal efficiency, combustion efficiency, sulfur capture efficiency, 
sorbent utilization and NO/sub x/, CO and hydrocarbon emissions. 
The impact of meeting targeted goals in each of the above perform- 
ance parameters on the design of the SCFBC is discussed. Capital 
costs of the boiler and the balance of plant are estimated for 
SCFBC boilers ranging in steam output from 50 to 400 kpph and 
producing 50 to 400 psia saturated steam. Annualized costs of the 
boiler are also developed burning a Pittsburgh seam coal and using 
Greer limestone and Tymochtee dolomite as sulfur capture sor- 
bents. The capital costs estimates of the SCFBC are compared to 
both vendor quotes of AFBC and in-house capital costs estimates of 
conventional AFBC boilers. The estimates show a 19% capital cost 
savings when compared to in-house cost estimates using identical 
estimating procedures for both. 3 references, 7 figures, 1 table. 
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4819 (DOE/METC—85/6021-Vol.3, pp 1319-1331) 
New developments in fluidized-bed shell boilers. Fisher, M.J.; 
Topper, J.M.; Jenkins, F. (National Coal Board, Chelten- 
ham, England). Jul 1985. NTIS, PC A19/MF ‘A01. File 
Number DE85013690. (CONF- 850302—Vol. 3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

EMS Thermoplant Limited have assisted the UK National 
Coal Board (NCB) in the development of shallow bed FBC boilers 
since the mid-1970’s. From 1980 they have marketed their own 
FBC design, trade-named the Thermraiser, which uses conventional 
shell boiler construction in a vertical orientation. Due to the 1.8 m 
limit on firetube diameter, imposed on all shell boilers by the UK 
British Standard design code (BD 2790), the Thermraiser is conven- 
tionally limited to 4.25 MW (t) output. In order to extend this limit, 
trials have been conducted using a Thermraiser operating at 6 m/s. 
This boiler uses finned in-bed heat transfer tubes and high density 
bauxite as bed material. As an alternative means of exceeding 4.25 
MW, EMS have commercialized a pre-combustor and horizontal 
shell boiler arrangement, trade-named the Thermfire. This design 
originated with an EMS licensee in Holland, WK Crone BV. EMS 
are assisting several water-tube boilermakers with FBC designs: 
Apin Engineering, Peru; Hyundai, S. Korea and IAEC, India. 7 
references, 8 figures, 2 tables. 


4820 ne PP 1332) MWK 

circulating ne FBC. ees Sadhukhan, P. 

(MW Kellogg Co., Houston, TX). Jul 1985. NTIS, PC 

Vola AOl. File Secor DE85013690. (CONF-850302— 
° 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The MWK circulating multistage FBC was derived from 
high-temperature chemical reactor technology. This lineage has 
produced a fuel-efficient device with high sorbent utilization and a 
superior NO/sub x/ control strategy. Capital costs are less than ex- 
isting FBC technologies, and competitive with all combustion tech- 
nologies. The poster presents a 150,000 PPH steam generation 
system utilizing the MWK CFBC, and a 20 EMW system. Pictures 
of the MWK pilot plant and selected results are presented. 


4821 (DOE/METC—85/6021-Vol.3, pp 1333-1340) 


Determination of boiler efficiency for flui -bed steam 

generators, Bersani, A.A.; Garver, D.L.; Sinn, B.T. (Keeler/ 

Door-Oliver, Williamsport, PA). Jul 1985. NTIS, PC A19/ 

a or File Number DE85013690. (CONF-850302— 
o1.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Fluidized bed combustion steam generators are inherently 
different from conventional combustion systems. This paper pre- 
sents suggested methods to account for these differences when de- 
termining boiler efficiency by the heat loss method. Operating data 
from an operating fluidized bed boiler plant are presented. Solid 
sorbent material is usually fed with the fuel to capture sulfur diox- 
ide in-situ with fluidized combustion. Boilers with conventional 
combustion equipment require either wet or dry scrubbing of flue 
gas to reduce SO. emissions. The net sorbent reaction heat effect 
for fluidized combustion can be positive or negative, depending 
upon the amount of sulfur dioxide that is captured by the sorbent 
and the amount of sorbent that is fed with the fuel. The combustion 
process takes place in a bed of inert ash particles that are fluidized 
by combustion air. The fluidizing blower increases the combustion 
air temperature due to the adiabatic heat of compression and fric- 
tional heat. Methods of accounting for the fan horsepower and the 
heat of compression in the boiler efficiency are discussed. The ash 
streams generated in fluidized bed combustion are usually greater 
than in conventional combustion because sorbent material is usually 
employed to capture sulfur dioxide and because fuels containing 
high ash levels are very often burned in the fluidized bed. Methods 
of determining ash specific heat and total sensible heat of these ash 
streams are presented. 3 references, 5 figures, 1 table. 
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4822 (DOE/METC—85/6021-Vol.3, pp 1341-1348) 
Dead zone over a horizontal tube immersed in a fluidized bed. 
Kulkarni, A.K. (Pennsylvania State Univ., University Park). 
Jul 1985. NTIS, PC A19/MF AO}. File Number 
DE85013690. (CONF- 850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

In a fluidized bed, defluidized or dead zones appear as a 
result of the low velocity present in the wake regions of immersed 
surfaces, in near-wall regions, and over the blocked portions of the 
distributor plate. In a fluidized bed combustor or reactor, the lack 
of particle mixing in dead zones can lead to serious problems, such 
as the corrosion of immersed surfaces adjacent to dead zones, re- 
duction of combustion efficiency, and loss of heat transfer. In this 
paper, results of a study on the observations of dead zones over a 
horizontal tube immersed in a fluidized bed are presented. Experi- 
ments were conducted in a two-dimensional, cold, fluidized bed 
made of transparent plastic walls. Time-averaged dead zones were 
observed over an immersed horizontal tube, looking in the axial di- 
rection of the tube (which has perpendicular to the flat sides of the 
2-D bed). This was achieved by taking long exposure still photo- 
graphs with an illuminated background. The height of the dead 
zone was recorded as a function of fluidizing air velocity and parti- 
cle size. The dead zone was found to decrease with increasing air 
velocity; however, it was relatively insensitive to the particle size. 7 
references, 4 figures. 


4823 (DOE/METC—85/6021-Vol.3, pp 1349-1369) 
Effect of fluidized-bed operating parameters on solids segre- 
gation. Daw, C.S. (Oak Ridge National Lab., TN). Jul 1985. 
NTIS, PC A19/MF AOl. File Number DE85013690. 
(CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper presents some of the results of fundamental re- 
search into the nature of solids segregation in gas-fluidized beds of 
large particles. Segregation experiments were conducted with 
binary systems of large particles in a 10.2 cm (4 in.) diameter bed 
fluidized with air at room temperature and pressure. The particles 
studied ranged from 1750 ym (0.069 in.) to 6270 pm (0.274 in.) 
mean diameter and from 0.905 g/cm® (56.5 Ib/ft*) to 7.50 g/cm® 
(468 1b/ft*) absolute density. Air velocity, particle properties, bed 
height, relative amounts of jetsam and flotsam, and bed internals 
were varied to determine their influence on the steady-state segre- 
gation pattern. The steady-state data were found to be in good 
agreement with a modified version of a segregation model devel- 
oped originally for small particles. 20 references, 16 figures, 3 
tables. 


4824 (DOE/METC—85/6021-Vol.3, pp 
Bed-to-tube heat exchange coefficients in a small, fine-parti- 
cled, cold fluidized bed. Sciubba, E. (Catholic Univ. of 


1370-1376) 


America, Washington, DC). Jul 1985. NTIS, PC A19/MF 
A01. File Number DE85013690. (CONF-850302— Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The paper describes an experimental study of the bed-to-tube 
heat transfer coefficient in a laboratory-size fluidized bed with uni- 
form, homogeneous, fine, almost spherical particles. The bed size is 
0.2 x 0.2 meters, the dense phase is composed of glass microspheres 
with a minimum sphericity of 0.85 and diameters ranging from 0.4 
to 0.7 millimeters; the fluidizing medium is air at about room tem- 
perature. The cold fluid (a water solution) flows inside of small 
tubes arranged in several parallel arrays, and the local surface tem- 
peratures of the pipes as well as the overall heat exchanged are 
concurrently measured. The results cover a range of bed heights 
from very shallow (height to bed diameter ratio equal to 0.1) to 
deep (height to diameter ratio equal to 3), with the ratio superficial 
velocity/minimum fluidization velocity ranging from 1 to about 9. 
The results are compared with some of the existing correlations, 
and both the qualitative and the quantitative agreement of predicted 
and experimental values are discussed in detail. 11 references, 5 fig- 
ures. 
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4825 (DOE/METC—85/6021-Vol.3, pp 1377-1388) 
Evalua‘ ion of freeboard combustion in a fluidized-bed com- 
bustor. Krishnan, R.P.; Bhaskaran, C.; Chandrasekaran, S.; 
Vasudevamurthy, A.V. (Oak Ridge National Lab., TN). Jul 
1985. NTIS, PC A19/MF AO0O1. File Number DE85013690. 
(CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper describes a collaborative research project funded 
jointly by the US Agency for International Development (USAID) 
and Bharat Heavy Electricals Limited (BHEL), India. The project 
involves the design, erection, commissioning and testing in 2 one 
meter square cross section atmospheric fluidized bed combustor 
(AFBC). The test facility will be located at the High Pressure 
Boiler Plant site at BHEL, Trichy, India. High-ash Indian coals and 
washery rejects and high-sulfur US coals will be tested in the com- 
bustor. The test facility will generate engineering and performance 
data on the combustion and heat transfer in the freeboard region of 
the AFBC. The Energy Systems Group at BHEL, Trichy, and the 
Oak Ridge National Laboratory have the joint technical responsi- 
bility for the design, erection, and commissioning of the test facili- 
ty. A data base on the freeboard performance will be generated in 
this effort. 7 references, 8 figures, 2 tables. 


4826 (DOE/METC—85/6021-Vol.3, pp 1389-1398) 
Heat transfer from horizontal tube bundles in a gas-fluidized 
bed. Doherty, J.A.; Saxena, S.C. (Univ. of Illinois, Chica- 
go). Jul 1985. NTIS, PC A19/MF AOl. File Number 
DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 


‘tion; Houston, TX, USA (18 Mar 1985). 


Experiments have been conducted at ambient temperature 
and pressure to measure the heat transfer coefficient between elec- 
trically heated smooth horizontal tubes and their bundles of differ- 
ent sizes and configurations, and fluidized beds of two different par- 
ticles (silica sand of average diameter 488 pm and red silica sand of 
777 wm diameter). A specially designed 0.305 m sturdy square flu- 
idized bed is used which is equipped with a distributor plate having 
flat top bubble caps with a total open area of 0.2 percent, and in 
which the fluidizing velocity is varied in the maximum range of 0.2 
to 0.9 m/s. The slumped bed height is about 50 cm and the tubes 
are mounted at a height of 19.1 cm and more above the distributor 
plate. Electrically heated 28.6 mm brass and 50.8 mm aluminum 
tubes have been used as heat transfer surfaces, and their tempera- 
tures are established by iron-constantan thermocouples cemented in 
milled-grooves at the surface, 90° apart. Tube bundle configurations 
of in-line and staggered arrangements have been used with the 
pitch (distance between centers of adjacent tubes) values of 7.62 
and 15.24 cm. In the staggered arrangement, tubes are located at 
the vertices of equilateral triangles. The bundle size effect is investi- 
gated by varying the number of rows and also by locating the heat 
transfer tube at different positions. Experimental results exhibit the 
normal qualitative trend of the variation of heat transfer coefficient 
with fluidizing velocity, particle size, and tube diameter. The tube 
bundle results are compared with the corresponding experimental 
results for a single tube under otherwise identical conditions. 10 ref- 
erences, 6 figures, 2 tables. 


4827 (DOE/METC—85/6021-Vol.3, pp 1399-1407) 
— of bed agglomeration resulting from the AFBC of low- 

rank coals. Bobman, M.H.; Hajicek, D.R.; Zobeck, B.J. 
(Univ. of North Dakota Energy Research Center, Grand 
Forks). Jul 1985. NTIS, PC Al9/MF AOl1. File Number 
DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Atmospheric fluidized-bed combustion of high-sodium North 
Dakota lignite was studied in detail with respect to formation of ag- 
glomerated silica sand bed material. Agglomeration of individual 
bed material particles into larger masses has been observed when 
firing certain low-rank coals with silica sand or with limestone bed 
materials. Pilot-scale AFBC and laboratory testing was conducted 
in an effort to better understand the causes of agglomeration and 
identify methods for controlling its occurrence. The laboratory test- 
ing discussed in this paper consisted of determining the sintering 
characteristics of bed material samples collected from the pilot- 
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scale AFBC. Agglomeration was found to be significantly affected 
by the inherent fuel sodium form and content and AFBC operation- 
al bed temperature. High sulfur capture was observed in agglomer- 
ating runs. Results of sinter tests demonstrated the relationship be- 
tween agglomerating tendencies and sintering and have identified 
chemical and physical characteristics which may be important to 
the agglomeration process. 10 references, 8 figures, 2 tables. 


4828 (DOE/METC—85/6021-Vol.3, pp 1408-1417) 
Effect of fly ash recycle ratio on combustion efficiency for 
various coal types. Valk, M.; Radovanovic, M..; Alblas, B.P. 
(Twente Univ. of Technology, Enschede, The Netherlands). 
Jul 1985. NTIS, PC A19/MF AOl. File Number 
DE85013690. (CONF-850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; easton, TX, USA ° Mar 1985). 

The dependency of the combustion efficiency on the recycle 
ratio of the flue gas fines from the mechanical dust collector has 
been studied and is reported in this paper. The influence of the par- 
ticle size and coal type (five various coal types ranging from brown 
coal to bituminous coal) has been investigated. The carbon content 
and the particle size distribution of these fines and the carbon con- 
tent of the baghouse filter have been measured. Experimental runs 
were carried out on a 1 MW<(t) 0.6 m square combustor, operated 
at fluidizing velocities from 1.8 to 2.6 m/sec, a temperature range 
of 750 to 900°C and excess air levels from 10 to 30%. The height 
of the expanded bed is 1 m. The recycle mass flow rate was varied 
from zero to three times the coal mass flow rate. Increasing this 
recycle ratio leads to a noticeable increase in combustion efficiency. 
For some coal types there is no influence of the mean particle size 
of the coal. The required combustion efficiency not only depends 
on the recycle ratio but also on coal type. When the reactivity of 
the coal is sufficiently high, recycling of fly ash is not necessary. 


4829 (DOE/METC—85/6021-Vol.3, pp 1418-1432) 
Universal correlation of combustion efficiency for fluidized- 
bed combustors. Annamalai, K.; Chi, D. (Texas A and M 
Univ., College Station). Jul 1985. NTIS, PC A19/MF AOl1. 
File Number DE85013690. (CONF- 850302—Vol. 3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper describes a model for correlating all the past lab- 
oratory experimental data for the char combustion efficiency with a 
new dimensionless group called Daemkoehler number V (Dv) 
when fluidized bed combustors are fired with solid fuel particles of 
narrow size range. Essentially Dv is a ratio of residence time avail- 
able for char in the bed to the reaction time. Total combustion effi- 
ciency can also be correlated with Dv as long as volatiles combus- 
tion is almost complete. First analysis is carried out by treating the 
bed as a two phase reactor. Volatiles combustion is treated as kine- 
tically controlled burning with a single step reaction of an arbitrary 
order. For char combustion, the size distribution is obtained from 
mass conservation; then the weight of the char in the bed and the 
burnt char fraction are obtained. For any given bed temperature, 
volatiles and char combustion efficiencies can be determined. With 
use of energy conservation equation, the bed temperature is also de- 
termined, which reveals the extinction condition of the bed. From 
this analysis and the kinetics of char oxidation, solutions for nondi- 
mensional bed weight and char combustion efficiency can be ob- 
tained in terms of Dv. The theoretical weight of char in the bed is 
compared with experimental results reported elsewhere as a check 
on the present modelling approach. Further a method is shown 
where it is possible to detect the mechanism of diffusion or kinetics 
controlled burning of char from the measured weight of char. The 
universal correlation for char combustion efficiency is compared 
with past experimental data for fluidized beds operated under vari- 
ous conditions. Dv can serve as the scaling group when FBC is 
scaled up to a higher thermal rating. 21 references, 9 figures, 1 
table. 


4830 (DOE/METC—85/6021-Vol.3, 1443) — 
temperature combustion of alternate fuels in 
ized beds. Korenberg, J.; Scaroni, A.W. (York-Shipley, PA). 
Jul 1985. NTIS, PC A19/MF AOl. File Number 
DE85013690. (CONF- 850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 
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In order to fully appreciate the capabilities of circulating flu- 
idized bed combustion, it is important to analyze the hydrodynami- 
cal characteristics upon which the process is based, and how these 
characteristics affect the fuel combustion process. Compared to 
conventional beds, an increased rate of mass exchange occurs in 
circulating fluidized bed combustors which can be attributed mainly 
to: (1) an increase in the gas/solids slip velocities within the fluid- 
ized bed, in the freeboard area and, especially, in the hot cyclone 
particulate separator; (2) an increase in total reaction surface in the 
fluidized bed and above it; and (3) better fuel distribution within the 
fluidized bed. Higher combustion rates in circulating bed combus- 
tors allow for significantly reduced combustion temperature with- 
out combustion efficiency reduction. This is illustrated by data ob- 
tained from various industrial units and demonstration plants for 
materials such as pyrite concentrates, wood and other biomass 
wastes, and coal. For the reacting of pyrite concentrates, the com- 
bustion temperature was reduced from 850°C which is required in 
conventional fluidized beds, to 560°C in a circulating bed unit. For 
biomass wastes such as wood and cow manure, the combustion 
temperature was reduced to 625°C. It is anticipated that coals 
having high volatile matter and low sulfur contents can be burned 
at temperatures significantly lower than 850°C. The low tempera- 
ture combustion, when applicable, has many economic advantages 
including reduction of the combustor and hot cyclone sizes, thinner 
refractory requirements and less total heat transfer surface area 
needed, including the surfaces inserted in to the fluidized bed and 
the downstream convective tube bank. 


4831 (DOE/METC—85/6021-Vol.3, pp 1444-1450) 

Multiple port loss-in-weight weigh feeder for delivery of ma- 

terial to the fluid-bed combustor. Leahy, G. (Solids Flow 

Control Corp., West Caldwell, NJ). Jul 1985. NTIS, PC 

va AO1. File Number DE85013690. (CONF-850302— 
ol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The various fluidized bed combustion system designs cur- 
rently being discussed may require from one to twelve or more 
solids material feed points. This paper describes a single loss-in- 
weight closed-loop controlled weight feeder with a material splitter 
at the output to provide one to twelve discharge ports which deliv- 
er material to each of the conveyor devices associated with the in- 
dividual fluidized bed combustor feed points. The material splitter 
takes advantage of the fact that the live-bottom vibrating cone 
feeder provides a uniform distribution of material feed throughout 
the entire 360° circumference of the feed cone. Laboratory tests of 
the material splitter have shown that the discharge feed rate at each 
port is within +/-5% of the nominal desired rate. 


4832 (DOE/METC—85/6021-Vol.3, pp 
tal study of bubble motion 


1451-1461) 
cs in the 
fluidized bed ag — size “xo Qifu, K.; Youz- 


a R.; ye ae. < . (Zhejiang Univ., "Hangz- 
hou, China). ul oss. S, PC A19/MF AO0Ol. File 
Number DE85013690. (CONF- 850302—Vol.3). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Looking for the regularity of bubbles movement in FBC 
with materials of broad size distribution is of great significance for 
thoroughly understanding many important properties in FBC and 
correctly establishing a model of the combustion processes of FBC. 
This paper reports some experimental results on variation of voi- 
dage in bed materials, bubble size, and bubble rising velocity, etc., 
along the height of the bed, and corresponding dimensionless corre- 
lations are presented. Tests were carried out in the experimental 
fluidized bed of ambient conditions in Zhejiang University using 
overflow slag and fly ash of fluidized bed boiler burning low-grade 
coal as well as plastic ball by means of pressure probes and cine 
photograph. It is shown that the visible bubble flow takes a small 
part of the excess gas flow above that required for minimum fluidi- 
zation. 11 references, 7 figures, 2 tables. 
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4833 (STU—83-5269) Program for correct measurement 
of boiler efficiency. Jantze, U. (National Swedish Board for 
Technical Development, Stockholm). Apr 1984. 17p. (In 
Swedish). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE85752747. 

The current methods of indirectly determining the efficiency 
of boilers often ignores the contributions from the carbon monoxide 
and hydrogen in the flue gas. In this work, measurements have 
been made on boilers of various sizes using oil or solid fuels, where 
the CO- and He contents were so high that corrections of 2-3 per- 
cent of the efficiency were established. 


4834 (SVF—159) Peat and wood fuels on travelling 
grates and stokers. Firing tests. Sparre, C.; Palmgren, M. 
(Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden)). Jun 1984. 107p. (In Swedish), S (US Sales 
Only), PC A06/MF A0O1. File Number DEES TS2TT4 

The objective of the tests series was to find out if peat could 
be burned in a travelling grate. A less ambitious test was performed 
on a stoker, and some minor tests using wood chips on a travelling 
grate. It was very difficult to set fire on the sod peat, the entire 
combustion process was very ineffective. An insulating layer was 
formed on the peat piece surfaces which prevented the gasification 
and ignition. Tests carried out at an old 20 MW boiler showed that 
an oilburner in the ignition arch was required for supporting and 
ignition purposes. 60% of normal equal to 30% of max load was 
achieved. The efficency rate reached was only 70% however partly 
caused by other deficiencies in this plant. The consecutive tests 
were run on a new 20 MW boiler at a district heating plant fur- 
nished with a relatively large ignition arch. This boiler was consid- 
ered adequate for peat. The achieved efficiency was only 72% be- 
cause of the high flue gas losses due to the uneven combustion. At 
the subsequent test series crushed sod peat was used. At extremely 
low grate speed we managed to obtain 5 MW output having a bed- 
height of 40 cm. Changes of set point values on the parameters 
caused a ‘dying’ fire. The tests with the stoker were successful. The 
peat was easy to set on fire. Testing flue gas return was successful 
and proved that the ash properties could be slightly improved. 
Burning wood chips on a travelling grate yields good results. Tests 
carried out on a 25 MW boiler proved that it was possible to obtain 
a 50-60% output with properly selected and sized transportation 
equipment. Testing recently cut birch chips in the previously men- 
tioned district heating boiler proved that an output of 35% could 
be obtained. Testing a mixture of chips and coal also proved to be 
successful. Mixing 20% of chips into the coal did not significantly 
influence the combustion but emitted less SOz. 


4835 (SVF—166) SO, control by limestone — 
into the furnace - an introductional study of 

Svedberg, G.; Simonsson, D. (Stiftelsen foer cent 
Forskning, Stockholm (Sweden)). — 1984. 35p. (In Swed- 
ish). is (US Sales Only), PC A03 AOl. File 
Number DE85752757. 

Direct furnace injection of limestone is currently considered 
as a very interesting SO. control approach for coal-fired boilers. 
SO. removal depends mainly on: type of limestone, limestone parti- 
cle size, temperature, residence time, and degree of mixing in the 
furnace. Most of the results presented in the literature are concern- 
ing large limestone particles (>100 pm) at relatively low combus- 
tion temperatures (<900°C and with long residence times (minutes 
or longer). More information is required about the reaction kinetics 
in particular when pulverized coal is being fired. The calcination 
reaction kinetics are rather well known for slow calcination of 
large particles. Much less is known about rapid calcination of small 
particles. From the literature data it is concluded that 100 ym parti- 
cles calcine in about 1 s at 1000°C while 10 um particles calcine in 
some tenths of a second: These times could be compared with the 
residence times in the boilers of interest which are in the order of 
2-3 s. The sulfation reaction is heavily affected by plugging of the 
pores during the calcium sulfate formation. Rough calculations 
show that the available residence time in the boiler may be limiting 
for the limestone utiliaztion. A more complete analysis is possible to 
make using available computer models. Of the Swedish limestones, 
the young, more porous ones are probably more suitable for injec- 
tion than the older limestones. Laboratory experiments are pro- 
posed to increase the understanding of process fundamentals. 
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4836 (SVF—177) Sulfur measurements at coal/wood 
fired cogeneration plants. Malin, S.; Aastroem, L. (Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden)). Jan 
1985. 27p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85752795. | 

The purpose of the project was to measure the sulfur bind- 
ing effects of wood fuel when using fuel mixtures of coal and 
wood. The measurements were made at the cogeneration plant at 
Tolkis, Finland which produces electricity, steam, and district heat- 
ing from a spreaderstoker boiler. The sulfur content was measured 
in the emission, in the ash, and of the fuel. Three different fuel mix- 
tures were tested: 1. coal 2. 72% coal 3. 72 % wood. The tests 
show that the fraction of emitted sulfur is reduced with increased 
wood content of the fuel, e.g. the fraction of fuel sulfur bound to 
the ash increased from 5 to 32 % from test | to test 3. 


Studies on slag deposit formation in pulverized- 
coal combustors: Sticking behaviour of slag drops from three 
Pennsylvania steam coals. Abbott, M.F.; Austin, L.G. (Bab- 
cock and Wilcox, Research and Development Division, Al- 
liance, OH). Fuel; 64: No. 6, 832-838(Jun 1985). 

The Moza-Austin sticking test has been used to investigate 
the sticking behaviour of slag drops formed from low-temperature 
ash from three eastern US coals of similar total ash analysis. While 
the total ash was relatively infusible, separation of the pulverized 
coal into specific gravity fractions showed tha the 2.8 sink specific 
gravity fraction gave ash which formed fusible and sticky drops. 
The 2.8 fraction ash wit the worst tendency for slag deposit forma- 
tion had the necessary combination of pyrite, quartz and aikalis to 
form a lowmelting glass which did not crystallize on contact with 
the substrate, whereas the other showed crystallization in the drops. 
Synthetic mixtures of pyrite/quartz and pyrite/clays showed similar 
behaviour with 25 wt% addition of quartz or clay to pyrite. Adhe- 
sion strength was ranked in the order pyrite/quartz greater than 
pyrite/kaolinite greater than pyrite/illite. Pyrite in mixtures was 
more effective in forming sticky drops than the equivalent amount 
of iron oxides. Fly ashes from the three coals burned in a laborato- 
ry pulverized coal test combustor did not form sticky drops, but 
the bottom ash gave iron-rich sticky drops. Deposition initiating 
particles on a controlled-temperature probe in the same pulverized 
coal furnace were also composed of ironrich ash spheres. Micro- 
scopic analysis showed that the coal with the worst tendency for 
slag deposit formation contained pyrite and quartz or clays in initi- 
mate mixture, so that the burning pulverized coal would contain a 
greater number of particles with this poor performance composi- 
tion. 


4838 Effect of pore structure on char oxidation kinetics. 
Su, J.L.; Perlmutter, D.D. (Department of Chemical Engi- 
neering, University of Pennsylvania, Philadelphia, PA). 
AIChE (American Institute of Chemical Engineers) Journal; 
31: No. 6, 973-981(Jun 1985). 

Prior studies have demonstrated that char gasification rates 
vary with conversion, showing a maximum at an intermediate level. 
In this work experimentally determined char-air reaction rates and 

corresponding pore structures are compared to assess the applica- 
bility of a previously proposed random pore model and to extract 
pertinent chemical and physical parameters. Results on six different 
chars are presented and analyzed to obtain structure parameters, in- 
trinsic kinetics, and activation energies. Agreement between two in- 
dependent evaluations of the structure parameters demonstrates the 
degree of applicability of the random pore model and supports the 
view that rate variations with conversion are controlled by pore 
structural changes, even though overall rates also include contribu- 
tions of intrinsic reactivity. 


4839 Porosity effects on catalytic char oxidation; Part 
II: experimental results. Su, J.L.; Perlmutter, D.D. (Depart- 
ment of Chemical Engineering, University of Pennsylvania, 
Philadelphia, PA). AIChE (American Institute of Chemical 
Engineers) Journal; 31: No. 6, 965-974(Jun 1985). 

Oxidation rates of NazCOs- and K2COs-impregnated char 
samples were measured in an isothermal kinetic control regime. 
The results were analyzed by a previously developed model to ex- 
tract the intrinsic catalytic reactivities, freed from superimposed 
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noncatalytic and structural effects. Although the overall catalyzed 
rates are only several times greater than their uncatalyzed counter- 
parts, the intrinsic catalytic rates were found to be four orders of 
magnitude greater. The results further indicate that the function of 
the catalyst is to increase the number of active sites without affect- 
ing the activation energy. The overall reaction kinetics are demon- 
strated to contain the combined contributions of both catalytic and 
noncatalytic reactions, and in this context the effects of multiple 
catalysts as well as of the pore structure development during reac- 
tion can be understood and interpreted. 


4840 Porosity effects on catalytic char oxidation; Part 
I; A catalyst deposition model. Su, J.L.; Perlmutter, D.D. 
ent of Chemical Engineering, University of Penn- 


(Departm 
sylvania, Philadelphia, PA). AIChE (American Institute of 


Chemical Engineers) Journal; 31: No. 6, 957-964(Jun 1985). 
Six char samples generated from two coals were impregnat- 
ed by solutions with different concentrations of NazCOs and/or 
K2COs. The catalyst solution penetration was studied, the catalyst 
uptake was measured, and the effects of impregnation on the char 
pore structure were determined experimentally. The results indicate 
that the impregnated catalysts reside only on particle exteriors 
without significant penetration. The overall rate of reaction is 
therefore the combination of catalytic reaction on particle exteriors 
and noncatalytic reaction on the pore surfaces inside the particle. A 
kinetic model is presented that takes these findings into account. 


0150 MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 4689, 4818, 4868 


4841 (PB—85-222701/XAB) Revised Transport Guide 
for Coal Exports from the United States (from the series 
Market Guides for Steam-Coal Exports from Appalachia). 
(International Trade Administration, Washington, DC 
(USA). Office of Energy). Oct 1984. 94p. (TA/OE—85/ 
02). NTIS, PC A05/MF AO1. 

This document, Revised Transport Guide for Coal Exports 
from the United States, was prepared as an addendum to the 
Market Guide. It focuses on the transportation link in the coal- 
supply chain, enabling producers to further assess their transporta- 
tion options and their ability to compete in the export-coal market 
place. Transportation alternatives and handling procedures are dis- 
cussed and information is provided on the costs associated with 
each type of movement needed from the mine to the ultimate user. 


(PB—85-222719/XAB) Coal Export Financing: 
methods and trends (from the series Market Guides for 
Steam-Coal Exports from . Report for January 
1982-December 1983. (International Trade Administration, 
Washington, DC (USA). Office of fuera). May 1984. 97p. 
(ITA/OE—85/01). NTIS, PC A05/MF A 

The new 1984 version of Coal Export oe is published 
as a joint effort of the ARC and the U.S. Department of Com- 
merce. It was updated to include infor:nation on new trends and 
developments that have occurred since late 1982 in coal-export fi- 
nancing as a result of the intense price competition from other coal- 
exporting nations. This includes new information on developments 
under the Export Trading Company Act of 1982, reverse invest- 
ments, and barter/countertrade. Information previously provided 
on political and commercial risk insurance and on governmental as- 
sistance has been expanded to reflect the increasing importance of 
these areas. Any information on banks providing coal-export financ- 
ing services has been updated, as well as expanded to encompass 
the entire United States, rather than just the Appalachian region. 
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0160 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 4689, 6237 


4843 (DOE/METC—85/6021-Vol.3, pp 1238-1247) 
Chemical and toxicological analysis of organic extracts from 
fluidized-bed and pulverized coal combustion fly ash. Wilson, 
B.W.; Chess, E.K.; Stewart, K.L. (Pacific Northwest Lab., 
Richland, WA). Jul 1985. NTIS, PC A19/MF AOl. File 
Number DE85013690. (CONF-850302—Vol.3). Contract 
AC06-76RL01830. 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Organic extracts of fly ash from fluidized bed combustion 
(FBC) have been compared to those from pulverized coal combus- 
tion (PCC) with regard to their chemical composition and genotox- 
icity. HPLC fractions from fly ash extracts that expressed mutagen- 
ic activity were analyzed by gas chromatography (GC), GC/mass 
spectrometry (GCMS), high resolution MS, and metastable ion ki- 
netic energy spectrometry. As indicated by results from mutagenic- 
ity testing, much of the mutagenic activity in the PCC extracts was 
due to presence of nitrated polycyclic aromatic hydrocarbons 
(nitro-PAH), including nitro-pyrenes having one or more nitro 
groups, and nitro-phenanthrenes, as well as multi-nitrogen species 
such as nitro-carbozoles. Oxygenated PAH mutagens such as phen- 
anthrones, and phenalene-1l-one were also detected in both the FBC 
and PCC materials. Concentrations of organics on the fly ash were 
in part per million range with that of the mutagenic compounds 
being in the part per billion range. 14 references, 4 figures, 2 tables. 


4844 (PB—85-231173/XAB) MSHA’s (Mine Safety and 
Health Administration's) procedure for determining quartz 
content of respirable coal-mine dust. Goldberg, S.A.; Tomb, 
T.F.; Kacsmar, P.M.; Baber, J.J.; Busa, M.J. (Mine Safety 
and Health Administration, Arlington, VA (USA)). 1984. 
18p. (MSHA/TR—1152). NTIS, PC A02/MF Adi. 

In accordance with Section 205 of the 1969 Federal Coal 
Mine Safety and Health Act, the Mine Safety and Health Adminis- 
tration instituted a program to establish the applicable respirable 
dust standard when the quartz content of respirable dust in the 
mine atmosphere was more than 5%. The analytical method origi- 
nally used to determine the amount of quartz in the mine atmos- 
phere required 1 to 4 milligrams of respirable dust before a quartz 
determination could be made. Because samples collected during a 
coal mine health inspection often contained less than the amount re- 
quired for a quartz analysis, the number of coal mines with quartz 
determinations was limited. This paper discusses the modifications 
made to the analytical procedure and the experimental work con- 
ducted to demonstrate that the analytical results obtained with the 
modified method are equivalent to those obtained with the original 
method. 


4845 (PB—85-232429) Stress Monitoring during 
Wonwawilli Extraction in 3 North Panel, Laleham No. 1 Col- 
liery, South Blackwater, Queensland. Wardle, L.J.; McNabb, 
K.E. (Commonwealth Scientific and Industrial Research 
Organization, Mount Waverley (Australia). Div. of Applied 
Geomechanics). May 1985. 40p. NTIS, PC A04/MF AO1. 

The report describes investigations at the Laleham No. 1 
Colliery, South Blackwater, Queensland, involving monitoring of 
stresses and convergences during Wongawilli (rib pillar) extraction 
in 3 North Panel. The project involved the installation of 16 vibrat- 
ing wire stressmeters and 10 telescopic convergence rods. The aim 
of the project was to monitor changes in the stress distribution 
during extraction. 


4846 (PB—85-246437/XAB) Correlative ee pone of 
techno- 


the effects of oxidation on the minerals, macerals, and 
logical properties of coal. Final report, February 1982-Febru- 
ary ggins, F.E.; Huffman, G.P.; Dunmyre, G.R.; 
Lin, M. Cc. (Bell Telephone Labs., Inc., Allentown, PA 
(USA); United States Steel Corp., ‘Monroeville, PA). May 
1985. 39p. NTIS, PC A03/MF AO1. 

Various analytical techniques have been used to investigate 
the low-temperature oxidation of a high-volatile A bituminous coal 
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and a low-volatile bituminous coal over periods of up to 950 days. 
The oxidation treatments consisted of (1) stockpiling the coals at - 
1/8 inch out of doors and (2) treating them at -40 mesh in moist air 
in a laboratory retort maintained at 50C, 65% RH. The oxidation of 
included minerals was investigated by °7Fe Moessbauer spectrosco- 
py and computer-controlled scanning electron microscopy 
(CCSEM), while maceral oxidation was examined by diffuse reflec- 
tance infrared Fourier transform (DRIFT) spectroscopy and elec- 
tron spectroscopy for chemical analysis (ESCA). Several technical 
properties (Gieseler plasticity, free swelling index, and coke reactiv- 
ity) were also monitored. The rapid decrease of the Gieseler plas- 
ticity was the most sensitive indicator of oxidation, while the Moss- 
bauer spectroscopy measurement of the oxidation of pyrite to sul- 
fates (at 50C, 65% RH) or oxyhydroxides (during stockpiling) was 
second in sensi‘ivity. For the high-volatile bituminous coal, the 
ratio of the DRIFT reflectance of the carbonyl band to that of the 
aromatic plus aliphatic hydrocarbon stretch bands increased system- 
atically with oxidation time. Although no new mechanistic insights 
into coal oxidation were obtained in the study, the results empha- 
size the role of moisture and pyrite alteration in initiation of oxida- 
tion and the fact that the pathways of oxidation are quite distinct 
for the different environments. 


02 PETROLEUM 
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4847 The Energy Information Administration's proved 
reserves estimation program-an overview. Boyd, E.R. Jr. (US 
Department of Energy). pp T109-T114 of Operating section 
proceedings. Arlington, VA; American Gas Association 

(1982). (CONF-820557—). 

From American Gas Association transmission conference; 
Chicago, IL, USA (17 May 1982). 

The annu2! iepuzi on energy supply, including 4a estimate of 
US proven reserves of crude oil, natural ges, and natural gas liq- 
uids, as prepared by the Department of Energy, is given. An over- 
view of the reporting program is made, as well as the methodology 
utilized and the results obtained. 


0202 GEOLOGY AND EXPLORATION 


4848 Determination of widths of meander-belt sandstone 
reservoirs from vertical downhole data, Mesaverde group, Pi- 
ceance Creek basin, Colorado. Lorenz, J.C.; Clark, J.A.; 
Heinze, D.M.; Searls, C.A. (Geotechnology Research Divi- 
sion, Sandia ” National Laboratories, Albuquerque, NM). 
American Association of Petroleum Geologists, Bulletin; 69: 
No. 5, 710-721(May 1985). 

Paleohydrologic reconstructions have been applied to down- 
hole measurements made in the U.S. Department of Energy's 
Multi-Well Experiment (MWX) wells in order to derive sand-body 
widths for the nonmarine part of the Mesaverde Group (Creta- 
ceous) in the east-central part of the Piceance Creek basin of north- 
western Colorado. These sediments were deposited in a predomi- 
nantly meandering fluvial system. Paleochannel depths, recognized 
in the wells from the heights of fining-upward trends in core, can 
be converted to channel widths, using a published formula. The re- 
sulting channel widths are used to calculate meander-belt ampli- 
tudes (sand-body widths) from relationships derived from pubiished 
empirical data. The estimate of width derived from this technique 
can be compared with sand-body widths derived by three other 
methods. These various techniques give compatible results, indicat- 
ing the validity of the downhole technique. 


Hydrothermics in the Wyoming Overthrust Belt. 
Zielinski, G.W.; DeCoursey, G.M.; Drahovzal, J.A.; Ru- 
perto, J.M. (Gulf Research and Development Co.). Ameri- 
can Association of Petroleum Geologists, Bulletin; 69: No. 5, 
699-709(May 1985). 

A thermal study was made across a 25 km (15.5 mi) traverse 
of the Overthrust belt in southwestern Wyoming. Estimates of rela- 
tive heat flow from measurements made in shallow (< 
30 m or 98 ft) boreholes reveal a systematic variation of at least 400 
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mW/m? (10 pcal/cm? sec) magnitude across the study area. The 
cause of this variation is believed to be forced convection of heat 
by moving ground water. Two relative heat-flow highs coincide 
with zones where structurally related faults, possibly providing ave- 
nues for vertical water flow, project to the surface. Between those 
two zones in a topographically elevated area, low and predominate- 
ly negative temperature gradients were observed in opposite sea- 
sons. These shallow negative gradients are believed to exist season- 
ally in quasisteady state and could be indicative of a broad zone of 
ground-water recharge. The association of two relative heat-flow 
highs with the two major deep geologic structures implies either a 
direct vertical communication of deep and shallow ground water or 
a coupling of deeper and shallower ground-water systems. The two 
structures studied are hydrocarbon bearing and associated with 
Whitney Canyon and Ryckman Creek fields. The thermal measure- 
ments support the possibility that ascending waters have influenced 
the hydrocarbon migration and accumulation in these structures. 
Such measurements may be useful in delineating and understanding 
similar features in other areas. 


Conceptual aspects of subsidence due to fluid with- 
pn Helm, D.C. (Lawrence Livermore Lab., CA). Geo- 
logical Society of America, Special Paper; No. 189, i03- 
139(1982). Contract W-7405-ENG-48. 

A saturated reservoir or confined aquifer system responds to 
fluid withdrawal as a dynamic unit whose elemental volumes not 
only compress due to decrease in porosity but move horizontally 
and vertically in order for the system to remain contiguous. Recent 
trends in the conceptual aspects of subsidence due to fluid with- 
drawal are toward developing a practica! three-dimensional theory 
of reservoir movement. One approach to developing an adequate 
theory is to couple volume strain within a reservoir to calculated 
stress change. Transient displacement of reservoir material in a di- 
rection of interest is the sum of appropriate directional components 
of volume strain. It is not an integral sum of volume strain itself. 
To find directional components of strain in three dimensions re- 
quires so many parameters that, using this approach, a solution for 
matrix movement becomes intractable under most field conditions. 
An alternative approach to developing a three-dimensional theory 
is proposed. It couples reservoir velocity fields in three dimensions 
to appropriate force fields. The generally neglected effect of the 
gravitational force field on transient movement of solids is included 
in the analysis. After calculating the transient velocity field of a 
saturated granular medium, it is conceptually possible to estimate 
the displacement of solids by integrating velocity over an appropri- 
ate interval of time. 


0203 DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 5129, 5901 


4851 (DOE/ET/12059—7) °200” Sand Steamflood 
Demonstration Project. Seventh annual report, June 1982- 
June 1983. Alford, W.O. (Santa Fe Energy Co., Santa Fe 
Springs, CA (USA). Western Div.). Oct 1985. Contract 
AC03-76ET12059. 2ip. NTIS, PC A02/MF A0i; 1; GPO 
Dep. File Number DE85000145. 

This demonstration project was initiated in the "200" Sand 
Pool in the Midway-Sunset Field, California to demonstrate the 
operational, recovery, and economic aspects of steamflooding a 
typical heavy oil reservoir which had unfavorable response to 
cyclic stimulation. The project involves five phases: (1) pilot site 
monitoring and evaluation; (2) pilot area expansion; (3) site selec- 
tion for expansion to full-scale project; (4) expansion to full-scale 
steamflood; and (5) production monitoring. Continuous injection 
was initiated in October, 1975. As of July 1, 1983, 6.7 million cumu- 
lative barrels of steam have been injected into the project area. Cu- 
mulative production since the start of continuous steam injection is 
470 MBO, slightly over 10% of the estimated total reserves of the 
project. 5 figs., 1 tab. 
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4852 (DOE/ET/13077—114) Commercial scale demon- 
stration enhanced oil recovery by micellar-polymer flood. 
Technical progress report. Mueller, L.M. (Marathon Oil Co., 
Findlay, OH (USA)). Oct 1985. Contract AC03- 78ET13077. 
50p. NTIS, PC A03. File Number DE86002863. 

This report describes work conducted on the Maraflood oil 
recovery process, M-1 Project, throughout the month of October, 
1985. Information is presented under two Work Breakdown Struc- 
ture (WBS) elements: WBS 2100 - Fluid Injection and WBS 2300 - 
Performance Monitoring. Fluid Injection reporting consists of a 
short discussion concerning injection wells recently stimulated in 
the 5.0-acre pattern area and the reason for this area's sudden injec- 
tion rate increase. Performance Monitoring reporting includes a dis- 
cussion of the 2.5-acre and 5.0-acre pattern oil cut performance for 
October, 1985. 16 figs. 


4853 (LA—10339-C, pp 40-41) Soviet superdeep conti- 
nental drilling program: some impressions from a visit to the 
Saatly well. Olsen, K.H. (Los Alamos National Lab., NM). 
Feb 1985. NTIS, PC A04/MF AOl. File Number 
DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The Soviet program of superdeep drilling had three main ob- 
jectives: (1) the study of the structure and evolution of the conti- 
nental crust; (2) search for very deep mineral deposits, including oil 
and gas; and (3) development of techniques for drilling to depths of 
10-15 km where pressures and temperatures may be extreme. Two 
superdeep holes have been spudded at the Kola Peninsula and 
Saatly. The Kola site reflected a long drilling history and more 
unique Precambrian crystalline basement formations. Little data 
was given for the Saatly site. 


4854 (NIPER—90) Saeeniee apparatus and operating 
procedures for determining the long-term environmental fate 
of EOR chemicals and other waste fluids. Kayser, M.B.; Col- 
lins, A.G. (National Inst. for Petroleum and Energy Re- 
search, canna te OK (USA)). Nov 1985. Contract FC22- 
83FE60149. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 147. 

The objective of NIPER’s EOR Environmental Compatibil- 
ity project, BE3A, is to determine the compatibilities and potential 
long term environmental effects of EOR chemicals and injected 
waste fluids with reservoir fluids and rocks. To aid in this effort, a 
coreflooding system and injection/analysis procedures were de- 
signed. The system consists primarily of a Bureau of Mines stainless 
steel autoclave, or optional Hassler holder, pumps, and associated 
hardware. The system uses proven core flooding techniques, and 
may be used at moderately elevated temperatures and pressures. 
This report describes the apparatus and procedures involved in per- 
forming the research. 1 ref., 4 figs. 


Process for tertiary oil recovery using tall oil 
pitch. Radke, C. J. (to The ~—— States of America as 
resented by the United States Department of Energy). "US 
Patent 4,526,231. 2 Jul 1985. Filed date 25 Jul 1983. vp. 

PAT-APPL-517138. 

Compositions and process employing same for enhancing the 
recovery of residual acid crudes, particularly heavy crudes, by in- 
jecting a composition comprising caustic in an amount sufficient to 
maintain a pH of at least about 11, preferably at least about 13, and 
a small but effective amount of a multivalent cation for inhibiting 
alkaline silica dissolution with the reservoir. Preferably a tall oil 
pitch soap is included and particularly for the heavy crudes a poly- 
meric mobility control agent. 


4856 Foam stability: the effect of surface rheological 
oy eos on the lamella rupture. Djabbarah, N.F.; Wasan, 
D.T. ent of Chemical Enginee: , Illinois Insti- 
tute of Technolo , Chicago, IL). AIChE ‘American Insti- 
tute of Chemica Engineers) Journal; 31: No. 6, 1041- 
1043(Jun 1985). 

The purpose of this study is to assess the influence of surface 
rheological properties in the stabilization of thin liquid surfactant 
films. A direct relationship is established between the lamella rup- 
ture time and the trends in surface viscosity and elasticity. A proce- 
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dure was employed in preparing sodium lauryl sulfate-lauryl alco- 
hol solutions. Surface tension, surface viscosity, and surface elastici- 
ty were measured. No preferred direction for the lamella rvpture 
was found, but the spacing of the lamella depended on the gas flow 
rate, the surfactant system, and concentration of surfactant. 


4857 Thermal response of polycrystalline diamond com- 
pact cutters under simulated downhole conditions. Glowka, 
D.A. (Sandia National Laboratories). SPEJ, Society of Petro- 
leum Engineers Journal; 25: No. 2, 143-156(Apr 1985). 

An analytical method is developed to predict temperatures 
in polycrystalline diamond compact (PDC) drag cutters under 
steady-state and transient downhole conditions. The method is used 
to determine mean wearflat temperatures for cutters under condi- 
tions used in previous experiments to measure cutter wear. A corre- 
lation between wearflat temperatures and cutter wear rates is dem- 
onstrated, and it is shown that, for the particular rock type tested, 
cutter wear rates increase significantly above 350°C (662°F). The 
concept of a critical weight on bit, above which wearflat tempera- 
tures exceed this value, is introduced. The effects of several param- 
eters on the critical WOB are examined. These include cutter ther- 
mal conductivity, diamond layer thickness, rock properties, convec- 
tive cooling, bit balling, and transient events such as bit bounce. 
Preliminary results of thermal stress modeling show that plastic 
yielding of the cutter structure can occur under certain downhole 
conditions. 


4858 Well damage hazards associated with conventional 
completion fluids. Patton, J.T.; Phelan, P.F. (New Mexico 
State Univ.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
ii Paper; SPE13800: 89-96(Mar 1985). (CONF- 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

A class of high-density fluids is formulated using acid-soluble 
particulates as weighting agents. In the most advanced fluids of this 
class, the particles are suspended in water or brine by non-damag- 
ing polymers. Use of these fluids avoid all of the residual problems 
associated with clear, high-density fluids. When extreme situations 
warrant, particulate-weighting can be complemented with dissolved 
salts to maximize protection against damage. Any temporary pro- 
ductivity loss due to the particulates in these fluids is restricted to 
the surface of the wellbore and can be removed by simply washing 
the formation face with hydrochloric acid. 


4859 Stability fronts of permanent form in immiscible 
displacement. Jerauld, G.R.; Davis, M.T.; Scriven, L.E. 
(Univ. of Minnesota). Society of Petroleum Engineers of 
A.I.M.E. (American Institute of Mining, Metallurgical and Pe- 
troleam Engineers), Paper; SPE13164: 11(Sep 1984). (CONF- 
8409104—). 


From 59. annual Society of Petroleum Engineers of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 

The theory of stability of plane saturation fronts of perma- 
nent form. in mathematical models of immiscible displacement that 
was presented in SPE 12691 is developed further. Stability of the 
saturation profile to normal modes of small-amplitude perturbations 
in pressures and saturation is found by solving the generalized ei- 
genproblem to which linear stability analysis leads. Adaptive discre- 
tization into subdomains, simple finite element basis functions, and 
the Galerkin method are used to compute the growth or decay rate , 
of incipient fingers of small and moderate width across the front. 
An expansion for large wavelengths is used to derive an analytical 
formula for the growth or decay rate of very wide fingers A gener- 
alized mobility ratio, the sum of the mobilities of the two phases far 
behind the front divided by the sum far ahead, proves to be the 
first determinant of front stability: ratios larger than unity indicate 
instability and less than unity, stability. Gravity acting on the densi- 
ty difference between the phases is the second determinant. Incipi- 
ent narrow fingers are always damped by capillary pressure gradi- 
ent-driven flow. When the front is unstable there is a fastest grow- 
ing wavelength, or width of incipient finger--a most dangerous 
mode. The growth rate of a given wavelength disturbance depends 
on its length in the flow direction. The greater that length, the 
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faster growing a disturbance of given wavelength. Thus the results 
indicate that stability depends on the dimensions of the reservoir or 
core being modeled, and rate of development of fingering depends 
on the lengths of heterogeneities that disturb the flow. 


0204 PROCESSING 


REFER ALSO TO CITATION(S) 4720 


4860 High surface area THO, catalyst and method of 
it. Colmenares, C. A.; Maj, J. J.; Somorjai, G. A. 

(to The United States of America as represented by the 
USA Department of Energy). US Patent 4,532,230. 30 Jul 
1985. Filed date 21 Jun 1983. vp. 

PAT-APPL-506559. 

A THO; catalyst having a high surface area of about 80-125 
m?/g is synthesized. The compound is synthesized by simultaneous- 
ly mixing an aqueous solution of ThNOs(NOs)4.4H2O with an aque- 
ous solution of NazCOs3.H2O, to produce a solution and solid 
ThOCOs. The solid ThOCOs is separated from the solution, and 
then calcined at a temperature of about 225°-300° C. for about 40- 
55 hours to produce ThOz. The ThO: catalyst produced includes 
Na present as a substitutional cation in an amount equal to about 5- 
10 atom percent. 


4861 Removal of arsenic compounds from petroliferous 
liquids. Fish, R. H. (to The United States of America as Us 
resented by the United States Department of Ener, 
Patent 4,518, 490. 21 May 1985. Filed date 6 Apr 1 ES 

PAT-APPL-597627. 

Described is a process for removing arsenic from petrolifer- 
ous derived liquids by contacting said liquid at an elevated temper- 
ature with a divinylbenzene-crosslinked polystyrene having cate- 
chol ligands anchored thereon. Also, described is a process for re- 
generating spent catecholated polystyrene by removal of the ar- 
senic bound to it from contacting petroliferous liquid as described 
above and involves: a. treating said spent catecholated polystyrene, 
at a temperature in the range of about 20° to 100° C. with an aque- 
ous solution of at least one carbonate and/or bicarbonate of ammo- 
nium, alkali and alkaline earth metals, said solution having a pH be- 
tween about 8 and 10 and, b. separating the solids and liquids from 
each other. Preferably the regeneration treatment is in two steps 
wherein step (a) is carried out with an aqueous alcoholic carbonate 
solution containing lower alkyl alcohol, and, steps (a) and (b) are 
repeated using a bicarbonate. 


4862 Rigid zeolite containing polyurethane foams, Frost, 
C. B. (to The United States of America as represented by 
the United States Department of Energy). US Patent 
4,518,718. 21 May 1985. Filed date 18 May 1984. vp. 

PAT-APPL-611772. 

A closed cell rigid polyurethane foam has been prepared 
which contains up to about 60% by weight of molecular sieves ca- 
pable of sorbing molecules with effective critical diameters of up to 
about 10 A. The molecular sieve component of the foam can be 
preloaded with catalysts or with reactive compounds that can be 
released upon activation of the foam to control and complete cross- 
linking after the foam is formed. The foam can also be loaded with 
water or other flame-retarding agents, after completion. Up to 
about 50% of the weight of the isocyanate component of the foam 
can be replaced by polyimide resin precursors for incorporation 
into the final polymeric network. 


0205 PRODUCTS AND BY-PRODUCTS 


(AD-A—157125/6/XAB) Microemulsion-type fire- 
seks Gna ton, taken Gene, 1 ees Se 
cember 1984, Weatherford, W.D.; Fodor, G.E.; Wright, 
B.R.; Kanakia, M.D.; Owens, EC. (Southwest "Research 
Inst., San Antonio, TX (USA). Army Fuels and Lubricants 
Research Lab.). 31 Dec 1984. 100p. (AFLRL—191). NTIS, 
PC A0S5/MF AO1. 

An approach to developing a fire-resistant diesel fuel (FRF) 
has been identified as being potentially feasible for protecting 
diesel-powered armored combat vehicles. This approach involves 
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the addition of 10 vol% water and 12 vol% emulsifier premix 
(equal parts surfactant and aromatic concentrate) to diesel fuel to 
form a stable water-in-fuel microemulsion. Water, containing less 
than 50 ppm of dissolved solids, is required if stable formulations 
are to be made with all diesel fuels which may be encountered. For 
the same reason, it has been found necessary to include in the for- 
mulation an additional 6 vol% of an aromatic hydrocarbon concen- 
trate to serve as a combination microemulsion promoter and emulsi- 
fier solvent/thinner. The most significant FRF inadequacy is the 
filter plugging at subfreezing temperatures. This, in turn, precludes 
FRF use under all weather conditions. In addition to the foregoing 
applied research, a parallel program of basic research conducted in 
which the influences of changes in emulsifier chemistry on diesel 
microemulsion phase stability, low-temperature properties, and 
water purity requirements were studied, and an extensive literature 
survey was carried out. Overall, none of the modified systems stud- 
ied produced emulsions that were unambiguously superior to those 
made by the standard FRF surfactant. 


4864 pa gm tena Oxidation and gum for- 
mation in diesel fuels. Interim report No. 2, 10 September 
1984-30 April 1985. Mayo, F.R. (SRI International, Menlo 


ae CA oe. ny Lab.). 3 May 1985. 17p. NTIS, 


si aa <a absorption (R sub O) and gum formation (R 
sub g) are now related by the R sub g/ Ro ratio, the reciprocal of 
the ratio previously used. The change was made because when the 
oxygen content of the gum is known, the R sub g/ Ro ratio is pro- 
portional to the fraction of oxygen absorbed that appears in the 
gum. Oxidations of tetralin (TET) and 2-ethyl-naphthalene (EtN) at 
130 C are initially fast but the rates decrease regularly. The oxida- 
tion of n-dodecane (DOD) is clearly autocatalytic; it requires the 
most oxygen to produce a milligram of gum while EtN, among the 
pure hydrocarbons, requires the least. Rates of oxygen absorption 
for DOD at 100 C appear to be erratic. Part of the problem is auto- 
catalysis; part is near exhaustion of oxygen. The best results are 
those for K92A and K92C. Ro without t-Bu202 is autocatalytic. 
Trends in oxidations of Fuels 14 and 14A, which are different at 
130 C, are not yet clear at 100, and 60 C. The important points in 
the above discussion are: The oxidation of DOD is autocatalytic; 
oxidations of TET, EtN, and Fuel 14 are self-retarding. In our oxi- 
dations of Fuel 14 with shaking, all the deposits at 100 and 130 C 
appear as films on glass; no deposits have yet been obtained at 
lower temperatures. The ratio R sub g/ Ro, still appears to be es- 
sentially constant for any fuel at a single temperature, even with 
large differences in Ro from addition of t-Bu202. Thus, gum can be 
accumulated relatively rapidly for experimental purposes. We are 
accumulating new data at 43 and 60 C. These findings should assist 
materially in our efforts to understand and devise a test for fuel sta- 
bility. 


4865 en — real-time qual- 
ity control of antimisting kerosene. Final report. Hoover, R.; 
Ferrara, A. (Federal Aviation Administration, Atlantic City, 
NJ (USA). Technical Center). May 1985. 7lp. NTIS, PC 
A04/MF AO1. 

Antimisting kerosene was developed to provide fire protec- 
tion during impact-survivable crashes. When the technique of 
blending AMK from a slurry was developed, a need arose to insure 
the quality of the individual blends. This report describes a die- 
swell test procedure developed for real-time quality control of 
inline blended AMK. The procedure provides readouts on the con- 
centration of the antimisting additive in the fuel and it indicates in 
real-time any non-homogenity of the blended AMK. Additional 
tests are described which show the behavior of AMK is time de- 
pendent. 
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4866 (DOE/EI/19656—5) Model documentation of the 
world oil supply model. Task 14. Final report. (System Sci- 
ences, Inc., Bethesda, MD (USA)). 31 May 1985. Contract 
ACO01-83E119656. 88p. NTIS, PC A05/MF AOl; - GPO; 
GPO Dep. File Number DE86003957. 

This report documents the World Oil Supply (WOS) model 
used by the Energy Information Administration (EIA) to forecast 
oil supplies in the free world. The WOS model is a computer-based 
analytical tool for estimating foreign oil supply trends in the longer 
term. It is the principle model used by EIA to support the interna- 
tional (non-US) oil supply analysis that is presented in the EIA’s 
Annual Energy Outlook (AEO). The analysis of domestic petrole- 
um production in the AEO is provided by the Office of Oil and 
Gas. It is intended to serve a wide audience of users with a techni- 
cal background in the energy field. The supply estimation method- 
ology used in the WOS model incorporates a combination of judg- 
mental expertise, geological evidence, and production economics. 
The WOS mode! is designed to operate on an IBM Personal Com- 
puter (or compatible) in order to emphasize its quick-response user- 
oriented capabilities. 5 figs., 2 tabs. 


4867 (DOE/EI/19682—T1) Ohio No. 2 fuel oil price 
monitoring survey. Final report, 1984-85 heating season. 
(Ohio Public Utilities Commission, Columbus (USA). Fore- 
casting Div.). 1985. Contract FG01-84E119682. 5p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86002289. 

The results of a residential survey of heating oil prices in 
Ohio during the 1984-1985 heating season are presented graphical- 
ly. The year’s survey implementation is reviewed and speculation is 
made on the future of the No. 2 fuel oil market in Ohio. 1 fig. 
(DMC) 


4868 (DOE/EIA—0202(85/4Q)) Short-term energy out- 
look. Quarterly projections. (USDOE Energy Information 
Administration, Washington, DC. Office of Energy Markets 
and End Use). Oct 1985. 44p. NTIS, PC A03/MF AO1 - 
GPO; GPO Dep. File Number DE86003036. 

The Energy Information Administration’s forecasts of 
energy supply, demand, and prices are presented through the end 
of 1986. The forecasts are produced using the Short-Term Integrat- 
ed Forecasting System (STIFS). The STIFS model uses two princi- 
pal driving variables, a macroeconomic forecast and the world oil 
price assumptions. Three projections are given for petroleum 
supply and demand, based on low, medium, and high economic 
growth scenarios that incorporate low, medium, and high crude oil 
price trajectories. Other discussions on energy product prices and 
supply and disposition of gasoline, distillate fuel oil, residual fuel 
oil, natural gas, coal, and electricity are based on the medium sce- 
narios. Other cases examine the sensitivity of total petroleum 
demand to varying assumption about prices, weather, and economic 
activity. 8 figs., 18 tabs. 


4869 (DOE/FE/30014—1-Vol.1) Replacement costs of 
domestic crude oil. Final report. Kuuskraa, V.A.; Morra, F. 


Jr.; Einstein, J.R. (Lewin and Associates, Inc., Washington, 
DC (USA); Oak Ridge National Lab., TN (USA)). Jul 1985. 
Contract AC01-82FE30014. 9ip. NTIS, PC A05/MF AO1; 
1; GPO Dep. File Number DE86003184. 

Few questions evoke more interest and are of more impor- 
tance to energy policy and investment decisions than - what will be 
the future price and cost for oil. This study of the “replacement 
costs” of domestic crude oil serves to provide insights toward this 
question. The United States has a rich base of petroleum resources. 
However, onshore the US is a mature oil province, such that much 
of the future oil reserve will be found in small fields, in deep off- 
shore waters, hostile Arctic terrians, and from advanced recovery 
methods. Thus, replacing demestic oil reserves will be technologi- 
cally challenging and costly. The study of the replacement costs of 
domestic crude oil shows that adequate supplies of lower cost oil 


ERA-11/3 / 642 


are potentially available through the middle of the 1990s. After this, 
however, replacement costs begin to escalate rapidly reaching very 
high levels as the resource becomes depleted. A number of events, 
policy decisions, and investment decisions can significantly alter the 
future shape and end points of the replacement cost curve. Lower 
than expected exploratory success in the Arctic and the deep off- 
shore waters or constraints on lease sales would dramatically in- 
crease replacement costs by decreasing the nation’s ability to re- 
place reserves. On the other hand, increased access to resources 
and advances in oil exploration and recovery technology would 
sharply lower the replacement cost curve and provide massive ben- 
efits to the economy. 9 refs., 18 figs., 10 tabs. 


4870 (DOE/FE/30014—1-Vol.2) Replacement costs of 
domestic crude oil: supply analysis methodology. Volume 2. 
(Lewin and Associates, Inc., Washington, DC (USA)). Jul 
1985. Contract AC01-82FE30014. 212p. NTIS, PC Al10/MF 
AO0l1; 1; GPO Dep. File Number DE86003277. 

The replacement cost of domestic crude oil is the minimum 
levelized selling price (over the entire period of production) that 
will recover the full expenses of exploration, development, and pro- 
duction with a reasonable return on capital. The analysis of the 
costs of replacing reserves as they are consumed can provide in- 
sight into future oil prices and domestic oil productive capability, 
improve understanding of the timing of the market penetration of 
synthetic or alternative fuels, and assist in analyzing policy choices 
that affect the domestic supply of liquid fuels. The methodology 
used in this study calculates the cost to replace oil production with 
new reserves by quantifying the interrelationship among four criti- 
cal variables: size of the domestic resource base; desired level of 
domestic productive capacity; constraints on gaining access to fron- 
tier areas; and level of success in EOR technology. This volume 
describes the methodology used to establish the relationship be- 
tween the domestic resource base and economically producible sup- 
plies. The data and equations that form the basis of the supply 
models are discussed in theoretical and practical terms. Worked ex- 
amples of both onshore and offshore fields are provided in Appen- 
dices A and B, respectively. 13 figs., 40 tabs. 


4871 (DOE/IG—0221) Management of the petroleum 
pricing violation escrow account. (USDOE Office of Inspec- 
tor General, Washington, DC). 31 Oct 1985. 17p. TIC, PO 
Bx 62, Oak Ridge, TN 37831. File Number T186001562. 

The objectives of review were to determine if internal ac- 
counting and administrative controls over the escrow account were 
adequate to ensure that (1) monies due were collected and properly 
accounted for, and (2) distribution of funds was in accordance with 
legal requirements. DOE does not have a unified accounting system 
to control the escrow fund. ERA was given the responsibility for 
ensuring that payments and interest are collected and has assumed 
the responsibility for maintaining associated accounting and report- 
ing systems. The Controller was given the responsibility for overall 
financial management of the monies in the escrow account. Because 
of the division of responsibilities, the Controller’s system was not 
designed to provide accurate information on the amounts of princi- 
pal and interest due and collected. Since the Controller lacks re- 
sponsibility for escrow account receivables, the program office's ac- 
tions are not subjected to certain internal control features inherent 
in good accounting systems. Also, the Controller maintains dual ac- 
counting systems to control disbursement from the escrow funds. 
The need to consult different source records, together with com- 
munication problems among the parties involved in administering 
refunds, contributed to a pattern of incorrect payments from the 
escrow account. We consider the current assignment of responsibil- 
ities and the awkwardness of accounting for the $200 million dis- 
bursements to constitute significant weaknesses in internal controls 
over the escrow account. We believe the accounting systems and 
procedures should be modified to: more accurately account for re- 
ceivables, generate more meaningful reports, validate the accuracy 
of refunds to claimants, and properly reconcile the amounts in sub- 
sidiary accounts. As a first step, DOE needs to identify which 
escrow sub-accounts should absorb the $200 million congressionally 
mandated disbursement. 
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4872 (GAO/RCED—85-66) Early assessment of 
Interior's area-wide program for leasing offshore lands. (Gen- 
eral Accounting Office, Washington, DC (USA). Office of 
the Comptroller General). 15 Jul 1985. 121p. US General 
Accounting Office, Box 6015, Gaithersburg, MD 20877. 
File Number T186900174. 

Report to The Chairman, Subcommittee on Oversight and 
Investigations, Committee on Energy and Commerce, US House of 
Representatives. 

More offshore lands have been leased for oil and natural gas 
exploration as the result of a new Department of the Interior area- 
wide approach to offshore leasing. It is too early, however, to de- 
termine the full effects of this change on production, imports, 
prices, employment, and total government revenues. GAO’s analy- 
ses indicate that competition and bid revenues for individual tracts 
have been reduced because of the shift to the new program. Interi- 
or believes, however, that increased leasing will encourage greater 
production and, ultimately, greater revenues from earlier receipt of 
rents, royalties, and taxes. GAO also believes that two of Interior's 
competitively based bid-acceptance criteria are less appropriate for 
assessing bids than Interior's own independent estimates of tract 
value where Interior has good or excellent supporting data. GAO 
recommends that the Secretary of the Interior modify the bid-ac- 
ceptance process to help assure that fair market value is received. 
Interior has not submitted the required annual reports assessing the 
effects of offshore leasing on the human, marine, and costal envi- 
ronments. The Congress may want to reconsider whether this legis- 
lative requirement is still needed. 


4873 (OCS/MMS—85-0083) Outer continental shelf oil 
and gas activities in the Gulf of Mexico and their onshore im- 
pacts. Gulf of Mexico summary report, October 1984-June 
1985. Lynch, C.W.; Risotto, S.P. (Rogers, Golden and Hal- 
pern, Inc., Reston, VA (USA)). 1985. 139p. OCS Informa- 
tion Program, 1951 Kidwell Dr., Vienna, VA 22180. File 
Number T186900240. 

This report provide a brief but comprehensive overview of 
oil and gas activites offshore in the Gulf of Mexico. While the re- 
ports focus on the Outer Continental Shelf (OCS) and the onshore 
impacts of operations in federal waters, information also is included 
on development in state waters and on how significant national 
issues affect Gulf Coast States. In addition, this sumary report in- 
cludes a chapter that considers in detail wetland loss in Louisiana 
resulting from marshland development by the petroleum and other 
industries. The northern Gulf of Mexico continues to be a world 
leader in the production of offshore oil and gas, with a cumulative 
total of over 6 million barrels of crude oil and 67 trillion cubic feet 
of natural gas. Between December 1983 and the end of 1984, the 
number of identified oil and gas fields in the Gulf of Mexico Outer 
Continental Shelf increased from 572 to 621. The 1983 advent of 
areawide leasing in the Gulf of Mexico Outer Continental Shelf 
Region resulted in the leasing of more than 10.5 million acres by 
the oil. The vast number of tracts industry has leased, but not yet 
explored, leads to expectations of greater exploration activity in the 
next 3 to 4 years. The Gulf's offshore pipeline network is the most 
extensive in the world, totaling over 14,000 miles of pipe on the 
regions’s Outer Continental Shelf. Postproduction facilities in the 
Gulf region have advanced in technology and flexibility in recent 
years. Major new discoveries in the Gulf augur well for area refin- 
eries and processors, as do plans for west-to-east pipelines bringing 
crude oil from California and Alaska. (DMC) 


4874 (STEV—1983-1) Oil industry in transition. Market 
prospects and conditions of competition for the Swedish refin- 
eries. (Statens Energiverk, Stockholm (Sweden)). Oct 1983. 
138p. (In Swedish). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE85752763. 

The international oil companies do not fill a large place on 
the market any more and the OPEC countries do not have any in- 
fluence over the price of oil. In Western Europe there is a 20% 
excess capacity of distillation at the refineries and their products 
have a low degree of refining. The Scandinavian trade in oil prod- 
ucts has become more internationalized than earlier. The situation 
of the refineries has improved. The Swedish import of oil products 
has gone down by a third since 1979 and two thirds of crude oil 
now come from the North Sea. Only 65% of the capacity of the 
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Swedish refineries is used. The production renders no profit. The 
refineries are not capable of competing and they have also received 
state subsidies. It is predicted that the excess of capacity will in- 
crease to 50% which will imply structural transformation in the in- 
dustry. The plenning for crisis-features and emergency will cover 


‘only 12-13 miluca tons per year. There seem to be no motives of 


government subventions to the investment projects. The mission of 
the Svenska Petroleum AB is also modified. 


0208 WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 4915 

0209 ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 4854, 5512 


4875 (IVL-B—764) Physio-chemical changes in three 
oils exposed to weathering in field- and laboratory tests. Leh- 
tinen, C. (Swedish Environmental Research Inst., Stock- 
holm). Jul 1984. 74p. (in Swedish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE85752790. 

Three oils, a light fuel oil, a light crude oil and a heavy fuel 
oil, have been tested in the laboratory and in the field mainly with 
respect to their physico-chemical properties as a function of time. 
The experiments in the laboratory were carried out in model sys- 
tems, simulating oil films drifting on the sea surface. Three test tem- 
peratures; T=12 degrees C, 6 degrees C, and 0 degrees C, were 
used in order to reveal seasonal variations in the weathering proc- 
esses. The field experiments were carried out on two shorelines of 
different types to investigate how the energy of the beach affects 
the properties of the oils. Another objective of the field experiment 
was to investigate how the oils’ degree of weathering affects its 
penetration into the beach sediment. The following general conclu- 
sions can be drawn: Prognosis of the behaviour of light and heavy 
fuel oil in the aquatic environment is considerably easier than for 
the crude oil. The crude oil changes its properties dramatically due 
to mousse-formation. Mousse-formation is temperature-dependent 
and occurs even within the first 24 post-spill hours. Minor differ- 
ences in the degree of weathering have no significant importance 
for the physico-chemical properties of stranded oils. In this study, 
the beach type had no influence upon the physico-chemical proper- 
ties of the oils. Penetration of oil into the beach sediment is mainly 
due to the viscosity of the oil and the beach type (i e the nature of 
the sediment). 


4876 (IVL-B—773) Grounding of Eira at Kvarken. 
Report on the pulling out of oil-damage group. Notini, M; 
Lehtinen, K.-J.; Lehtinen C. (Swedish Environmental Re- 
search Inst., Stockholm). Oct 1984. 32p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE85752762. 

The background to the accident and the actions during the 
first six days after the oil spill are described. Damage to coastal re- 
gions was investigated and injured seabirds were observed. Oil spill 
abatement and the use of oil retention booms are discussed. The 
low effect of dispersants due to the properties of the oil and the 
impact of weather conditions are dealt with. 


4877 (PB—85-231496/XAB) Potential effects of oil 
spills and other chemical pollutants on marine mammals oc- 
curring in Alaskan waters. Hansen, D.J. (Minerals Manage- 
ment Service, Anchorage, AK (USA). Alaska Outer Conti- 
nental Shelf Region). 1985. 28p. (MMS/AK/TE—85/002,). 
NTIS, PC A03/MF AOl1. 

The outer continental shelf report describes and assesses the 
potential effects of oil spills and other contaminants on marine 
mammals that occur in Alaskan waters, assuming that a spill or 
contamination occurs. The report focuses primarily on the potential 
direct and indirect effects of vil spills on marine mammals and ad- 
dresses both short-term effects that may occur at the time of con- 
tact with oil, and long-term effects that may occur long after con- 
tact with oil. The report also briefly reviews the literature on the 
potential effects of other contaminants such as heavy metals and or- 





02 PETROLEUM 
0209 ENVIRONMENTAL ASPECTS 


ganochlorines (DDT and PCB's) on marine mammals. The assess- 
ment concludes that sea otters, polar bears, fur seals, and very 
young seal pups could suffer serious or lethal effects if contact with 
oil occurred. 


4878 Sampling and chemical characterization of concen- 
trated smokes. Jenkins, R.A.; Gayle, T.M.; Manning, D.L.; 
Wike, J.S. (Analytical Chemistry Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN). American Society for 
Testing and Materials, Special Technical Publication; STP- 
786: 153-166(Aug 1981). (CONF-810849—). 

From Boulder conference on sampling and analysis of toxic 
materials in the atmosphere; Boulder, CO, USA (2 Aug 1981). _ 

Because of rapid change in both their chemical and physical 
properties, concentrated (0.5 to 100 g/m*) aerosols, such as a diesel 
fuel-based military obscurant and tobacco smoke, represent a 
unique challenge to the analytical chemist. Sampling procedures 
must minimize the alteration of phase concentrations of particular 
constituents. For example, collection of tobacco smoke particulate 
matter on glass fiber filters is limited to linear velocities of about 
100 cm/min to prevent evaporation of nicotine. Trapping of reac- 
tive constituents must be performed rapidly so as to prevent loss 
through side reactions with other smoke constituents. Chemical 
characterization studies are directed at comparing laboratory gener- 
ated test aerosols with those existing under field or “real world” 
conditions. For the diesel fuel aerosol, a tiered analytical scheme, 
high-performance liquid chromatographic (HPLC) fractionation 
followed by high resolution gas chromatography, has proved useful 
for the determination of major constituents. Limited comparisons 
have suggested that observed differences result from differences in 
fuel composition and sampling conditions, rather than generation 
procedures. For tobacco smoke, comparisons are made between the 
compositon of smokes generated under standard conditions by 
smoking machines and that of smokes to which animals are actually 
exposed. In some cases, exposure smokes have been found to be de- 
pleted in particulate matter, relative to the vapor phase. However, 
gross changes in the composition of the particulate matter do not 
occur. 


0210 LEGISLATION AND REGULATION 
REFER ALSO TO CITATION(S) 5524 


0230 PROPERTIES 


REFER ALSO TO CITATION(S) 4980,.5026 


4879 Vapor pressures and saturated-liquid volumes for 
heavy fossil fuel fractions from a perturbed hard-chain equa- 
tion of state. Wilhelm, A.; Pravsnitz, J.M. (Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory, Berkeley, CA). Fuel; 64: No. 4, 501-508(Apr 1985). 

A semitheoretical equation of state has been used to corre- 
late residual thermodynamic properties o heavy hydrocarbons. The 
correlation requires three characteristic molecular parameters ob- 
tained from liquid density and vapour pressure data. These param- 
eters are presented for 61 hydrocarbons with molecular weights up 
to 560 and are correlated with molecular weight and structural fea- 
tures. The correlation is extended to narrow-boiling fractions. Mo- 
lecular parameters for such fractions are obtained from experimen- 
tal characterization data molecular weight, aromaticity, naphtheni- 
city and number of methyl groups per molecule). Calculated 
vapour pressures and liquid densities are in reasonable agreement 
with new experimental results obtained from Belridge crude oil. 


4880 Solubilities of carbon dioxide in heavy normal par- 
affins (Coo-C,,) at pressures to 9.6 MPa and temperatures 
from 323 to 423 K. Gasem, K.A.M.; Robinson, R.L. (School 
of Chemical Engineering, Oklahoma State University, Still- 
water, Oklahoma). Journal of Chemical and Engineering 
Data; 30: No. 1, 53-56(Jan 1985). 

Solubility data have been obtained for carbon dioxide in the 
heavy normal paraffin solvents n-elcosane, n-octacosane, n-hexatri- 
contane, and n-tetratetracontane. Measurements were made over 
the temperature range from 323 to 423 K (122 to 302°F) at pres- 
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sures up to 9.6 MPa (1400 psia). At carbon dioxide mole fractions 
below 0.45, the solubility data are described by the Krichevsky-Ka- 
sarnovsky equation with average deviations of 0.002 in mole frac- 
tion. 


4881 Phase behavior of carbon dioxide in admixture 
with n-butane, n-decane, n-butylcyclohexane, and n-butylben- 
zene at 344 K and approximately 9600 kPa. Cramer, H.C.; 
Swift, G.W. (Kurata Thermodynamics Laboratory, The 
University of Kansas, Lawrence, Kansas). Journal of Chemi- 
cal and Engineering Data; 30: No. 1, 63-66(Jan 1985). 

Bubble point pressure data were acquired at 344 K and 
about 9600 kPa on ternary mixtures of carbon dioxide and n-butane 
with paraffinic (n-decane), naphthenic (n-butylcyclohexane), and ar- 
omatic (n-butylbenzene) compounds to determine what effect dif- 
ferences in compound type might have on carbon dioxide-hydro- 
carbon miscibility of such systems. The data on carbon dioxide-n- 
butane-n-decane, when compared with those from the literature, 
showed good agreement. This suggests that the remaining data re- 
ported here are reliable. The data were regressed by using the 
Soave-Redlich-Kwong equation of state to determine interaction 
coefficient sets for phase behavior prediction. These sets of interac- 
tion coefficients were used to calculate carbon dioxide-hydrocarbon 
miscibility. No significant difference in miscibility was found as the 
heavy hydrocarbon compound was changed from paraffinic to 
naphthenic to aromatic type. 


4882 Solubilities of toluene and n-octane in aqueous pro- 
tosurfactant and surfactant solutions. Ho, P.C. (Chemistry 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee). Journal of Chemical and Engineering Data; 30: No. 
1, 88-90(Jan 1985). 

The solubilities of toluene and n-octane in aqueous protosur- 
factant and surfactant solutins were determined at 25°C. The proto- 
surfactants studied are sodium salts of cyclohexanecarboxylic acid, 
2,5-diisopropylbenzenesulfonic acid, and 3,5-diisopropyisalicylic 
acid. Each of them has six alkyl carbons (S /SUB AC/ =6) and 
does not form micelles in water. The two micelle-forming surfac- 
tants used are sodium n-hexanoate with six alkyl carbons (S /SUB 
AC/ =6) and sodium n-octanoate with eight alkyl carbons (S / 
SUB AC/ =8). In three-component systems of toluene or n-octane 
with water and organic salt (either protosurfactant or surfactant), 
the solubility of the hydrocarbon in the aqueous phase increases as 
the number of alkyl carbons of the organic salt and as the aqueous 
concentration of the organic salt increases. However, in this study 
we found that sodium 3,5-diisopropyisalicylate causes much more 
pronounced increases in hydrocarbon solubility than these two sur- 
factants. Sodium 2,5-diisopropylbenzenesulfonate, although not as 
effective in solubilization as the salicylate, has much stronger hy- 
drotropic properties for hydrocarbons than either of these two sur- 
factants. Sodium cyclohexanoate, with a compact arrangement of 
the six alkyl carbons, shows a higher hydrotropic effect than 
sodium n-hexanoate. 


0240 STORAGE 


4883 (DOE/FE—0037/7) Strategic Petroleum Reserve. 
Quarterly report. (USDOE Assistant Secretary for Fossil 
Energy, Washington, DC. Strategic Petroleum Reserve 
Program Office). 15 Nov 1985. 1lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86003615. 

This quarterly report describes activities undertaken with re- 
spect to the development of the Reserve during the period July 1, 
1985, through September 30, 1985. The introduction and summary 
briefly discuss program background and major activities of this 
quarter. Section II describes site development. Oil acquisition ac- 
tivities are reported in Section III. Other program topics are dis- 
cussed in Section IV and information on the budget and cost of the 
Reserve is contained in Section V. During the fourth quarter of 
fiscal year 1985, the Strategic Petroleum Reserve increased its total 
storage capacity to 501.1 million barrels, adding 5.9 million barrels 
at Bryan Mound and 11.5 million barrels at West Hackberry. 
Cavern development or leaching at Bryan Mound is approximately 
94% complete and at West Hackberry approximately 82% com- 
plete. At Bayou Choctaw, the Department of Energy is performing 
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final acceptance testing of cavern 17 to complete the cavern ex- 
change agreement with Union Texas Petroleum. Significant 
progress has been achieved on construction of the new Big Hill 
(Phase III) storage facility. The total inventory of oil stored in the 
Strategic Petroleum Reserve reached 489,254,887 barrels during the 
quarter ending September 30, 1985. The average fill rate during the 
quarter was 137,865 barrels per day and the weighted average de- 
livered price of crude oil during this quarter was $27.63 per barrel. 
The projected fill rate for the calendar quarter October 1, 1985, to 
December 31, 1985, is approximately 50,000 barrels per day. 
During the quarter, the Strategic Petroleum Reserve developed 
plans and began preparations for a sale of 1.1 million barrels of 
crude oil to test the drawdown and distribution capabilities of the 
Reserve. This test sale is required pursuant to Section 103 of the 
Energy Policy and Conservation Amendments Act of 1985. 1 tab. 


4884 (GAO/RCED—85-149) Status of Strategic Petro- 
leum Reservej activities as of June 30, 1985, (General Ac- 
counting Office, Washington, DC (USA). Resources, Com- 
munity and Economic Development Div.). 15 Jul 1985. 31p. 
US General Accounting ce, Box 6015, Gaithersburg, 
MD 20877. File Number TI86900171. 

The Department of Energy reported that the Strategic Pe- 
troleum Reserve contained 476.6 million barrels of oil on June 30, 
1985. During the third quarter of fiscal year 1985, about 15 million 
barrels of oil were added, for a fill rate of 164,000 barrels per day. 
This report discusses the progress being made in filling, developing, 
and operating the Reserve. It also discusses other events and activi- 
ties affecting the Reserve that occurred during the third quarter of 
fiscal year 1985. 


0250 COMBUSTION 


REFER ALSO TO CITATION(S) 4798, 4802, 4808, 4815 


4885 (SVF—175) Problems at combustion of heavy fuel 
oils. Bergman, J. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Jan 1985. 90p. (In Swedish). NTIS 


(US Sales Only), PC A05/MF AOl. 
DE85752766. 

The study has shown that: - It is hard to distinguish combus- 
tion problems that are especially related to cracked oils, or what 
components in the oil are causing them. - The problems that have 
been observed are mainly increased particulate emissions, raised 
preheat temperature and increased deposits in pumps, filters, pre- 
heaters, etc. - Methods for reducing particulate emissions are de- 
scribed in the report. -The ‘future’ situation when referring to oil 
cracking is already here. -More than the process of refining, the 
geografic origin of the oil is of great importance to the combustion 
properties. -Design and condition of boiler and burner are of great 
importance to particulate emissions. The literature research made, 
shows that particulate emissions caused by cracking are generally 
not dealt with separately from other, more ‘conventional’ particu- 
late emissions. - Reliable correlations between oil analysis and the 
method of producing the oil have not been possible to identify. 
This report therefore deals with general problems related to com- 
bustion of heavy fuel oil. - Planning of a second phase of this 
project should be postponed until other, presently running, combus- 
tion trials are reported. 
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REFER ALSO TO CITATION(S) 4847 

0302 GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 4850 


0303 DRILLING, PRODUCTION, AND 
PROCESSING 


REFER ALSO TO CITATION(S) 4853, 4857, 5158 


4886 Fluid flow in cracks as related to low-permeability 
gas sands. Brower, K.R.; Morrow, N.R. (New Mexico Inst. 
of Mining and Technology). SPEJ, Society of Petroleum En- 
gineers Journal; 25: No. 2, 191-201(Apr 1985). 

A problem in formation evaluation of tight gas sands is that 
their permeabilities are sometimes surprisingly sensitive to vari- 
ations in overburden pressure. Photomicrographs of pore casts 
show an interconnected system of sheet pores, which are somewhat 
like the surfaces of a randomized honeycomb. A mathematical rela- 
tion for predicting the pressure dependence of flow rate in sheet 
pores has been derived from the dimensions of the pores and the 
elastic constants of the matrix. The equation has been validated by 
measurements on artificial media containing cracks of known di- 
mensions in glass and concrete. The observed pressure sensitivity of 
the gas sands used in this study requires the aspect ratio of the 
pores (in this case, the ratio of average large dimensions to sheet 
thickness) to be greater than 100. Aspect ratios have been deter- 
mined by taking the large dimension from photomicrographs of 
pore casts or grain size and the thickness from mercury injection 
pressure or the slope of a plot of apparent permeability vs. the re- 
ciprocal of mean gas pressure. The latter gives the diffusive contri- 
bution to gas flow from which the pore size can be calculated. The 
two methods for measuring pore size give satisfactory agreement. 
The aspect ratios for the sheet pores in tight gas sands are large 
enough to explain the dependence of permeability on overburden 
pressure. 


0305 HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 5659 


0306 MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 4868, 4872, 4873 


(GAO/RCED—85-49) Problems identified in 
FERC’s incentive pricing program for natural gas from tight 
formations. (General Accounting Office, Washington, DC 
(USA). Resources, Community and Economic Development 
Div.). 13 Jun 1985. 74p. US General Accounting Office, 
Box 6015, Gaithersburg, MD 20877. File Number 
1186900172. 

Under the Natural Gas Policy Act of 1978, the Federal 
Energy Regulatory Commission established a program to provide 
an incentive price to producers of natural gas from tight geologic 
formations. A tight formation contains gas that generally seeps out 
slowly, under normal conditions. The incentive price - which is 
twice the price otherwise generally available - was designed to en- 
courage producers to develop and produce natural gas from loca- 
tions determined to present extraordinary risks or costs. GAO 
found that in the states and geologic formations it reviewed (1) 
tight formations were not ext:.ordinarily risky or costly to develop, 
(2) FERC’s criteria for designating formations were difficult to 
apply, and (3) much of the program activity occurred outside high- 
potential areas. Further, GAO found that little program activity oc- 
curred in undeveloped tight formations identified by FERC as 
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having the greatest potential for increasing gas reserves. Because of 
the decontrol of certain natural gas prices as provided by the act 
and a related FERC ruling, the tight formation program will have 
limited application in the future. Therefore, GAO is not recom- 
mending any program changes. 5 tabs. 


0307 WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 4899 
0308 ENVIRONMENTAL ASPECTS 


4888 (SMHI-MK—1984-6) Calculation of air quality 
when using natural gas. Pt. I in a city, pt. II in an area of 
detached houses. Krieg, R.; Ring, S. (Sveriges Meteorolo- 
giska och Hydrologiska Inst., Norrkoeping. Klimatsek- 
tionen). Feb 1984. 77p. (In Swedish). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE85752793. 

The aim of this investigation is to elucidate and compare the 
effect of the utilization of natural gas on the environment with dis- 
turbances when using other fuels. The calculation of air pollution 
has been made for a medium-sized city and for and area of small 
houses, respectively. The results covering the average values of 
SO2, NO sub (x), and particulates are presented on maps and in 
tables. 


4889 The modeling of dispersion of heavy gases. Knox, 
J.B. (Lawrence Livermore National Laboratory, Livermore, 
CA). pp 285-294 of Air pollution modeling and its oe 
tion III. De Wispelaere, C. New York, ; Plenum Press 
(1984). (CONF-820936—). 

From 13. international technical meeting on air pollution 
—— and its application; Toulon, France (14 Sep 1982). 

is chapter considers the phenomenology and/or the evo- 

lution of a heavy gas spill from the early times of release to when it 
is diluted below a prescribed level of toxicity or lower flammability 
limit (LFL). Processes are observed whose quantification leads to 
the structuring of models for heavy gas dispersion. Some typical 
models are described in each dimensionality and for various modes 
of solution (e.g. finite difference and finite element methods). The 
principal heavy gases of interest in the US include NH, HS, lique- 
fied natural gas (LNG) (which after release and phase change be- 
comes a heavy gas), Cle, and various chemicals related to missile 
propellants. While the focus of the study is on LNG, enough com- 
monality of physics and solution methodology remains so that the 
discussion is appropriate to those with a broader interest in heavy 
gases. The largest volume LNG spill experiment conducted by the 
DOE-LGF program to date is about 40 m® of liquid (or about 
10,000 m* of heavy gas), with only one experiment (in the DOE- 
LGF field program) clearly conducted in the gravity-flow dominat- 
ed regime. Includes a map. 


4890 Numerical simulations of atmospheric releases of 
heavy gases over variable terrain. Chan, S.T.; Ermak, D.L.; 
Rodean, H.C. (Lawerence Livermore National Laboratory, 
Univ. of California, Livermore, CA). pp 295-328 of Air pol- 
lution modeling and its application III. De Wispelaere, C. 
New York, NY; Plenum Press (1984). (CONF-820936—). 
From 13. international technical meeting on air pollution 
— its application; Toulon, France (14 Sep 1982). 
is chapter compares two sets of numerical simulations of 
liquefied natural gas (LNG) vapor dispersion with the results of the 
Burro 8 and 9 experiments. The Burro LNG spill tests were con- 
ducted at the Naval Weapons Center (NWC). A three-dimensional 
conservation equation model is being developed for simulating the 
vapor dispersion associated with LNG spills onto water and/or 
land, including the treatment of variable terrain. The described 
model applies equally well to other heavy gas releases with appro- 
priate physical properties and initial and boundary conditions. 
Topics considered include governing equations, spatial discretiza- 
tion and time integration, boundary conditions and ground heat 
transfer, the characterization of vapor sources, initial conditions, 
and a turbulence submodel. The effects of variable terrain on the 
dispersion of heavy gases are demonstrated through the numerical 
simulations. The numerical results show that although the simula- 
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tions using flat and variable terrain appeared to yield roughly the 
same maximum downwind distances to the LCF, the corresponding 
cloud structure and the flammable zones were significantly differ- 
ent. 


0309 ARTIFICIAL STIMULATION 
REFER ALSO TO CITATION(S) 4856 
0310 LEGISLATION AND REGULATION 


REFER ALSO TO CITATION(S) 4896, 4897 


0320 TRANSPORT, PIPELINES, AND HANDLING 


4891 (PB—85-229730/XAB) Determination of toxic or- 
ganic compounds in discharge water from hydrostatic testing 
of natural gas pipelines. Technical completion report. Eice- 
man, G.A.; Davani, B. (New Mexico State Univ., Las 
Cruces (USA). New Mexico Water Resources Research 
Inst.). Sep 1984. 35p. NTIS, PC A03/MF AO1. 

Hydrostatic testing of natural gas pipelines may lead to pro- 
duction of water contaminated with organic compounds in a highly 
complex mixture. Present in the complex mixture are benzene, C-1 
to C-5 alkylated benzenes, dimethyl! disulfide, C-3 to C-5 alkylated 
dissulfides, saturated alkanes, and branched/unsaturated alkanes. Es- 
timated minimum concentrations of benzene were 25 to 38 mg/L. 
In the second study, a complex mixture of polycyclic aromatic hy- 
drocarbons (PAH) and alkylated polycyclic aromatic hydrocarbons 
was identified and determined quantitatively in discharge water 
from hydrostatic testing of natural gas pipelines (DWHT). Over 
150 PAH or alkylated PAH were detected in portions of DWHT 
using solvent extraction for prefractionation and concentration. 
Components were resolved using gas chromatography and identi- 
fied using gas chromatography/mass spectrometry. Major compo- 
nents included n-alkanes, branched alkanes, alkylated benzenes, and 
several aromatic hydrocarbons such as substituted naphthalenes and 
biphenyls. 


(SRD-R—342) Cargo protection afforded by hull 
structure of LPG carriers during grounding at low or drifting 
speeds. Kinkead, A.N. (UKAEA Safety and Reliability Di- 
rectorate, Culcheth). Jun 1985. 25p. United Kingdom 
Atomic Energy Authority, Warrington, WA3, 4NE, Eng- 
land pounds4.00. File Number T186900269. 

This study follows earlier analytical work on ship collisions. 
It is focused on the structural assessment of hull damage caused 
during grounding of a severity sufficient to endanger spillage of re- 
frigerated liquid gas cargoes of flammable or toxic nature. The spe- 
cific vessel type examined is the LPG carrier and the study applies 
to a range of such vessels from 12,000 to 60,000 m* cargo capacity. 
For each of the vessels in this range an assessment is made of the 
sideways slewing velocity at strike on to a standard shape of rock 
outcrop capable of causing cargo spill. This particular grounding 
scenario could arise due to the ship getting out of control under a 
combination of equipment malfunction plus adverse current and 
weather in the confined waters of harbour approach. Gas carriers 
possess a high freeboard characteristic and are more prone to side- 
ways drift and slewing than crude carriers. In such confined loca- 
tions, owing to possible nearby residential or occupational popula- 
tion concentrations, community hazard necessitates special attention 
being given to means of avoiding or minimising such incidents 
which could cause boil off of the split cargo and formation of a 
heavy gas cloud. The grounding damage assessments are made ini- 
tially on an extrapolation of Minorsky’s method but backed by eval- 
uation of deformation energy expended in the detailed hull damage 
necessary to hazard the cargo containment. In addition to the side- 
ways grounding incident forming the main technical content of this 
report, fore to aft grounding is also examined in relation to spill ini- 
tiation damage of the forward cargo tank caused by striking a rock 
while the vessel is underway. A review of other published research 
into this subject is included, the previous concepts where utilized in 
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the present study being cross-referenced and acknowledged. 17 
refs., 8 figs., 1 tab. 


0330 PROPERTIES 
REFER ALSO TO CITATION(S) 4980 
0340 COMBUSTION 


REFER ALSO TO CITATION(S) 4798, 4808, 5569, 5571 


4893 (CONF-841286—) Symposium on calorific value 
technology. (Arbeitsgemeinschaft fuer Sparsamen und Um- 
weltfreundlichen Energieverbrauch e.V. (ASUE), Frankfurt 
am Main (Germany, F.R.)). 1984. 221p. (In German). NTIS 
(US Sales Only), A10/MF AO0Ol. File Number 
DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

The papers demonstrate the advantages and disadvantages of 
the technology centering on a high calorific value (C.V.) in appli- 
ances. They give an outlook on the state of the art of C.V. technol- 
ogy and its prospects for the future while paying particular atten- 
tion to experience gained with this technology. Further major 
points of discussion are studies on waste gas and condensate, envi- 
ronmental and safety problems, corrosion plus concomitant require- 
ments on materials in high-efficiency boilers (H.E. boilers) featuring 
a high calorific value, waste-gas systems, stacks, regulations and 
guidelines to be observed e.g. in H.E. boiler installation in private 
households as well as experience gained with H.E. boilers in the 
Netherlands. 11 papers were entered separately. 


4894 (CONF-841286—, pp 1.1-1.12) Introduction to 
calorific value (CV) technology under aspects of energy con- 
servation, profitability and low-level pollutivity. Beckervor- 
dersandforth, C.P. 1984. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

The first part of the paper deals with calorific values and 
combustion-technological efficiencies concerning energy conserva- 
tion potentials followed by a discussion of the profitability of calo- 
rific-value technology. The section dealing with low pollutivity 
points out that, by means of calorific-value technology, NOsub(x) 
emissions may be reduced both by improved energy utilization and 
by the application of burners low in NOsub(x) emissions. 


4895 (CONF-841286—, pp 2.1-2.26) State-of-the-art of 
high-calorific-value technology in the Federal Republic of 
Germany. Jannemann, T. 1984. (In German). NTIS (US 
Sales Only), PC A10/MF A011. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

This paper deals with the technology of high-efficiency boil- 
ers (H.E. boilers) while demonstrating its differences from conven- 
tional boilers followed by a discussion of efficiencies, condensate 
quantities, various H.E. boiler types, combustion-technological 
equipment of H.E. boilers, safety technology and burner types. In 
addition, it comments on waste-gas devices of H.E. boilers, appli- 
ance types of different manufacturers, and describes hot-water 
preparation using H.E. boilers and concludes with an examination 
of profitability. 


4896 (CONF-841286—, pp 3.1-3.10) Standardization 
and approval testing of high-efficiency (H.E.) boilers. Skunca, 
I. 1984. (in German). NTIS (US Sales Only), PC A10/MF 
A01. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

The paper on hand describes the most important modifica- 
tions of the draft of DIN 4702, part 6 concerning H.E. boilers, dis- 
cussing the various requirements made on high-calorific-value appli- 
ances, boilers, materials and condensate removal. Waste-gas lines 
for discharging combustion products from H.E. boilers and the gas- 
side equipment with control and safety devices are dealt with anew. 
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In addition, it examines efficiency in dependence from heat load 
and concludes by demonstrating assembly/installation instructions. 


4897 (CONF-841286—, PP i 4.1-4.9) Approach of build- 
ing authorities to H.E. boilers ee 
cherhoff, E. 1984. (In German). NTIS (US Sales Only), PC 
A10/MF AO01. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

The Land Building Regulation defines high-efficiency (H.E.) 
boilers as a fireplace or furnace and H.E. boilers complete with 
waste-gas appliances as a firing installation. Obligation to obtain ap- 
proval of firing installations and other domestic technical facilities 
as laid down in the Land Building Regulation is replaced by the 
simpler building-authority approval procedure for firing installation 
which the paper demonstrates in detail. The paper discusses H.E. 
boiler installation locations, the fireplace, safety equipment, fuel 
supply and storage, waste-gas condensate and waste-gas discharge. 


4898 (CONF-841286—, pp 5.1-5.24) Approach of the 
district chimney-sweep master craftsman to high-efficiency 
(H.E,) boilers. Gaux, T. 1984. (In German). NTIS (US Sales 
Only), PC A10/MF A0O1. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

The paper concentrates on the chimney or stack and the 
waste-gas conditions obtained with the application of H.E. boilers. 
Next to a definition of ‘chimney/stack’, it deals with basic require- 
ments made on stacks operated at underpressure or overpressure 
followed by a discussion of requirements made on combustion tech- 
nology, tightness under overpressure conditions, resistance to heat, 
waste-gas, soot fires inside the stack, combustion behaviour of ma- 
terials, prevention of fire spreading in the building, implementation 
of stack cleaning and testing measures. In addition, various stack 
systems and construction types like chimneys sensitive to moisture, 
are presented. The section dealing with cleaning and testing oper- 
ations in various stack systems is concluded by a comment on meas- 
urements performed according to the First Regulation to the Fed- 
eral Act on Immission Abatement. 


4899 ee a pp 6.1-6.21) Discharge of aque- 
installati 


ous condensates ions into public 
waste-water treatment nies Koppe, P. 1984. (In German). 
NTIS (US Sales Only), PC Al0/MF AOl. File Number 
DE86770035. 


From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

This paper examines various pollutants occurring in the con- 
densate of gas-fired H.E. boilers, discussing the quantity and nature 
of the condensate and available public waste-water treatment 
plants. Special emphasis is placed on threshold or flour values 
below which pollutants may be disregarded since most pollutants, 
with the exception of acids, attain but small negligible concentra- 
tion levels. Owing to the fact that no waste-water of a pH-value 
below 6.5 must be discharged into any public waste-water treat- 
ment plant, special mention is made of required neutralization meth- 
ods. 


4900 (CONF-841286—, pp 7.1-7.25) Installation and 
operation technology of high-efficiency (H.E.) boilers. Awe, 
F. 1984. (in German). NTIS (US Sales Only), PC A10/MF 
AO1. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

At first, the paper deals with regulations and guidelines to be 
observed when connecting H.E. boilers to domestic gas supply 
lines. Concerning H.E. boiler installation, particular attention is 
given to waste-gas appliances (for instance in terrace houses) and to 
a discussion of the heating system, necessary control devices and 
application of H.E. boilers for heating useful water. The paper con- 
cludes with a study of operation and cost containing a sample cal- 
culation for a heating boiler. 
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4901 (CONF-841286—, pp 8.1-8.34) Experience gained 
with high-efficiency (H.E.) boilers in the Netherlands. Dijk- 
hof, W. 1984. (In German). NTIS (US Sales Only), 
A10/MF AO1. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

H.E. boilers have gained in importance in the Netherlands 
where 98% of all appartments and houses are connected to the nat- 
ural-gas supply network. That is why efforts are made to promote 
the development of the HR boiler (HR = high rendement). The 
paper describes the function of the HR boiler, discusses several 
brand types, determines efficiencies and deals with a number of 
practical issues ranging from gas saving to operational disturbances 
and deficiencies. This is followed by a discussion of waste-gas dis- 
charge systems, a survey on various Dutch brands and an examina- 
tion of profitability aspects concluded by an outlook on future de- 
velopments within the domestic appliance sector. 


4902 (CONF-841286—, pp 9.1-9.27) Requirements 
made on high-calorific-value app! concerning corrosion 
and materials. Kobussen, A.G.C. 1984. (In German). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

This paper deals with problems of corrosions encountered in 
the application of high-calorific-value appliances in the Nether- 
lands. At first, it comments on the composition of combustion gases 
and of the condensation water and on the influence of chloride-con- 
taining compounds. This is followed by a discussion of condensa- 
tion processes and an explanation of the significance of the pH- 
values measured; in addition, the paper discusses corrosion process- 
es involving aluminium and stainless steel used in HR boilers (high 
rendement = HR), materials testings which are performed in the 
VEG gas institute, the requirements made on materials and design 
of HR boilers, various sources of chlorine-containing substances in 
indoor atmosphere, corrosion and its prevention in combustion-gas 
discharge lines. 


4903 (CONF-841286—, pp 10.1-10.13) Operational ex- 

gained with “efficiency (H.E.) boilers in the Fed- 
eral Republic of Germany. Kern, H. 1984. (In German). 
NTIS (US Sales Only), PC A10/MF AO1. File Number 
DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

The paper presents the results of a survey involving gas utili- 
ties and bearing on H.E. boilers and their market poiential. The 
questions raised range from the approach of gas utilities to this 
novel technology via operational experience to plant data. The 
paper concludes with a discussion of the profitability of such plants 
and the market potential of H.E. boilers. 


4904 (CONF-841286—, pp 11.1-11.17) Operational ex- 
perience gained with high-efficiency (H.E.) boilers in a gas 
utility. Handrock, W. 1984. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86770035. 

From Symposium on calorific value technology; Essen, F.R. 
Germany (13 Dec 1984). 

This paper is based on experience which the Paderborn mu- 
nicipal works have gained with high-calorific-value (HCV) technol- 
ogy. It presents the number and types of installed HCV appliances 
and their applications, describes the marginal conditions of installa- 
tion in a section dedicated to heating systems, waste-gas discharge 
lines and condensate discharge lines, discusses operational experi- 
ence, energy conservation, profitability of HCV technology com- 
pared with other systems. 


4905 (SVF—186) Formation and limitation of NO sub 
(x) in natural gas combustion. Edner, H.; Holmstedt, G.; 
Wallin, S. (Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden)). Apr 1985. 78p. (In Swedish). (LRAP—36- 
1984). NTIS (US Sales Only), PC AOS/MF AOI. File 
Number DE85752785. 

The main pollutant emission from natural gas combustion is 
nitric oxide. Although analytical techniques are available which 


ERA-11/3/ 648 


permit routine measurement of low NO sub (x) concentrations in 
combustion products, it is often necessary to extract the gases from 
the different regions of the flame via a probe before the analysis is 
performed. During the extraction the combustion products may be 
changed due to homogeneous and heterogeneous reactions resulting 
in anomolously high NO2/NO ratios, too low NO sub (x) levels 
etc. The mechanism for formation of nitric oxide in natural gas 
combustion is reasonably well understood although some uncertain- 
ty exists about reaction kinetics and reaction rates. Usually predic- 
tive models use a too simplified description of the reactions kinetics 
or of the flow conditions. At present, the models only give a semi- 
quantitative prediction of the formation of nitric oxide. There are 
several effective ways to reduce the formation of nitric oxide in 
natural gas combustion; in the combustion zone by reducing the 
temperature, the delay time at high temperature and the oxygen 
concentration etc., and after the combustion zone by stack gas 
cleaning. Measures in the combustion zone usually reduce the emis- 
sion of nitric oxide by 20-50%. Very large reductions up to 90% 
can be derived by catalytic combustion and stack gas cleaning. 
Measures in the combustion zone, however, may result in a lower 
efficiency, flame stability problems and an increased emission of 
soot, carbonmonoxide and unburned hydrocarbons, and stack gas 
cleaning is usually very expensive. 


04 OIL SHALES AND TAR SANDS 
0403 DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 5831 


4906 (DOE/MC/12010—T2) Fracture control for utili- 
zation in gas shale stimulation. Technical status report No. 
10, January 1-March 31, 1982. Fourney, W.L.; Holloway, 
D.C.; Barker, D.B. (Maryland Univ., College Park (USA). 
Photomechanics Lab.). 24 1985. Contract AC21- 
79MC12010. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003118. 

The overall objective of the research effort was to examine 
the feasibility of using tailored pulse loading for enhancing fracture 
formation and permeability. The University of Maryland research 
was aimed at using fracture control techniques to study parameters 
that are of importance to the success of the overall program. We 
assisted other groups involved with the tailored pulse loading con- 
cepts by providing data from our laboratory testing to them. This 
permitted them to check the ability of their computer codes to pre- 
dict crack propagation behavior under tailored pulse loading. 


4907 (LA-UR—85-3521) Instrumentation techniques for 
monitoring shock and detonation waves. Dick, R.D.; Parrish, 
R.L. (Los Alamos National Lab., NM (USA); Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract W- 
7405-ENG-36. 9p. (CONF-8511106—2). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86002388. 

From Society of Experimental Mechanics fall conference; 
Grenelefe, FL, USA (17 Nov 1985). 

CORRTEX (Continuous Reflectometry for Radius Versus 
Time Experiments), SLIFER (Shorted Location Indication by Fre- 
quency of Electrical Resonance), and pin probes were used to mon- 
itor several conditions of blasting such as the detonation velocity of 
the explosive, the functioning of the stemming column confining 
the explosive, and rock mass motion. CORRTEX is a passive 
device that employs time-domain reflectometry to interrogate the 
two-way transit time of a coaxial cable. SLIFER is an active 
device that monitors the changing frequency resulting from a 
change in length of a coaxial cable forming an element of an oscil- 
lator circuit. Pin probes in this application consist of RG-174 co- 
axial cables, each with an open circuit, placed at several known lo- 
cations within the material. Each cable is connected to a pulse- 
forming network and a voltage source. When the cables are shorted 
by the advancing wave, time-distance data are produced from 
which a velocity can be computed. This paper describes each tech- 
nique, installation of the gauge, examples of the signals, and inter- 
pretation of the records. 11 refs., 11 figs. 
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0404 OIL PRODUCTION, RECOVERY, AND 
REFINING 


REFER ALSO TO CITATION(S) 4700, 4861, 4911 


4908 (DOE/FE/60177—1969) Use of supercritical fluid 
extraction for development of a single-step method for remov- 
al of shale oil from Green River oil shale. McKay, J.F.; 
Blanche, M.S. (Western Research Inst., Laramie, 
(USA)). Sep 1985. Contract FC21-83FE60177. 9p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86003509. 

The purpose of the experimentation described in this report 
was to examine the possibility of combining a methanol-water treat- 
ment step, which results in liquid yields of about 90%, with a fast 
(one hour) solvent extraction step. If successful, the experimenta- 
tion would result in the development of a fast, high-yield, single- 
step recovery process. The terminology “single-step” refers to the 
fact that the shale is handled only once in the recovery process 
rather than being treated and then extracted in two separate steps. 
The first two single-step extraction experiments, run under the same 
experimental conditions, demonstrate the possibility of quickly re- 
covering high yields of liquid product with only one handling of 
the shale. The third experiment was performed by heating the shale 
in an inert atmosphere under the same conditions of time and tem- 
perature followed by extraction with methylene chloride solvent. 
The third experiment serves as a benchmark to compare the effec- 
tiveness of methanol-water with short reaction-time dry heating 
conditions in the recovery process. The experiments yielded two 
important results. First, most of the organic matter was recovered 
by methylene chloride in the first extraction step, which required 
less than three hours to perform. The second important result was 
that dry heating on the shale under these conditions was ineffective 
in allowing oil to be recovered. Overall, these experiments were 
successful for quickly extracting large percentages of organic mate- 
rial from Green River shale using a single-step extraction tech- 
nique. This procedure reduces experimental complexities reported 
earlier and avoids possible alteration of product by atmospheric 
oxygen. The technique shows promise for the development of a 
fast, efficient shale oil recovery process. 9 refs., 1 tab. 


4909 Numerical simulation of combined reverse combus- 
tion and steamflooding for oil recovery in a Utah tar sand. 
Lasaki, G.O.; Fahy, L.J.; Martel, R. (Intercomp Resource 
Development and Engi eering Inc.). SPEJ, Society of Petro- 
leum Engineers Journal; 25: No. 2, 227-234(Apr 1985). 

This paper presents the design of the U.S. DOE Laramie 
Energy Technology Center’s (LETC) Project TS-4, which involves 
numerical simulation of both in-situ reverse combustion and steam- 
flooding. The simulator showed that the combustion could be limit- 
ed and contained in a middle 10-ft (3-m) interval with a correlatable 
high-permeability streak within the 65-ft (20-m) pay zone of the 
upper Rimrock tar sand formation in Northwest Asphalt Ridge, 
Uintah County, UT. A high-transmissibility path was necessary to 
obtain adequate injectivity and sustain a stable reverse combustion. 
Combustion “echoes” developed and the front changed into a for- 
ward mode as the formation pressure increased and at very low air- 
injection rates. Oil recovery by steam injection was accelerated in a 
formation preheated by a reverse combustion. 


4910 Underground oil-shale retort monitoring using geo- 


tomography. Daily, W. (Lawrence Livermore National Lab., 
CA). Geophysics; 49: No. 10, 1701-1707(Oct 1984). 

Geophysical tomographs (geotomographs) were made of 
two underground oil-shale retorts: (1) the Occidental Oil Shale Inc. 
miniretort constructed for ignition tests at the demonstration mine 
at Logan Wash, Colorado; and (2) the Geokinetics Oil Shale Inc. 
Retort 25 near Vernal, Utah. These experiments demonstrate that 
geotomography may be a valuable diagnostic tool for underground 
oil-shale retorting processes. At the Geokinetics in-situ retort, the 
technique delineated the zones of high permeability in a cross-sec- 
tion of the retort. At the Occidental modified in-situ miniretort, the 
technique imaged the high temperature zone of the retort with a 
spatial resolution of about 2 m, and showed its temporal develop- 
ment over a period of eleven days. 
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0405 PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 4732, 5650, 6474 
0406 DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 4700 


4911 (DOE/METC—85/6021-Vol.2, pp 1050-1057) 
Oil shale total energy recovery - Petrosix and fluidized-bed 
combustion. Silva, J.C.; Gaiao, U.; Casavechia, L.C.; Cunha, 
N.M.C.; Saddy, M. (Petrobras - Petroleo Brasileiro S.A., 
Parana). Jul 1985. NTIS, PC A24/MF A0O1. File Number 
DE85013689. (CONF-850302—Vol.2). 

From 8. international conference on fluidized. bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Oil shale is an alternative primary energy which is in plenty 
in Brazil, a country heavily dependent on imported energy. Petro- 
bras, the State-owned oil company, is the sole organization that has 
exploited shale to the present Petrosix, a pyrolysis process develop- 
ment by this company to produce oil, LPG and sulfur, gives off 
spent shale and screened out fines whose energy contents are suffi- 
cient to supply all the energy needs of Petrosix. Fluidized bed com- 
bustion is proposed to utilize these materials, increasing the energy 
efficiency of the whole process, thereby recovering practically all 
the energy contained in the shale. As large industrial plants are 
planned for the future, Petrosix-FBC appears as a perfect couple as 
an energy technology. 7 references, 4 figures, 4 tables. 


0407 HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 6237 
0409 WASTE RESEARCH AND MANAGEMENT 


REFER ALSO TO CITATION(S) 6474 


4912 (DOE/FE/60177—1951) Desulfurization of 10-ton 
retort off-gas using a Venturi scrubber. Place, B.G.; Barbour, 
F.A.; Owen, T.E.; Hobbs, R.; Turner, T.F. (Western Re- 
search Inst., Laramie, WY (USA)). May 1985. Contract 
FC21-83FE60177. 122p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE86002546. 

WRI has investigated Venturi scrubber performance in de- 
sulfurizing off-gas generated by WRI’s 10-ton oil shale retort. A 
theory of weak electrolyte transport is derived, and two computer 
models are developed which describe desulfurization. Data on hy- 
drogen sulfide removal and transmissometry are presented. The hy- 
drogen sulfide removal data are analyzed using the above models. 
Desulfurization was selective, regardless of the solvent used. Re- 
moval efficiencies of 60 to 70% were routinely observed, even 
though solvent concentrations were low compared with industrial 
applications. This suggests the use of a low-cost desulfurization 
process using a Venturi absorber. Based on the above, it is conclud- 
ed that a Venturi scrubber may be the best device for the treatment 
of in situ oil shale retort gas. The transmissometry data show good 
correlation with Venturi operating parameters, demonstrating the 
usefulness of transmissometry applications. 


0410 ENVIRONMENTAL ASPECTS 


4913 (USGS-PP—1307) Water resources and potential 
hydrologic effects of oil-shale development in the southeastern 
Uinta Basin, Utah and Colorado. Lindskov, K.L.; Kimball, 
B.A. (Geological Survey, Reston, VA (USA)). 1984. 36p. 
US Geological Survey, 604 South Pickett St., Alexandria, 
VA 22304. File Number T186900263. 

Proposed oil-shale mining in northeastern Utah is expected 
to impact the water resources of a 3000-square-mile area. This 
report summarizes a comprehensive hydrologic investigation of the 
area. Hydrologic information obtained during 1974 to 1980 was 
used to evaluate the availability of water and to evaluate the poten- 
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tial impacts of an oil-shale industry on the water resources. The 
study area is the southeastern part of the Uinta Basin, Utah and 
Colorado, where the hydrology is extremely variable. The normal 
annual precipitation averages 11 inches and varies with altitude. An 
oil-shale industry in the southeastern Uinta Basin with a peak pro- 
duction of 400,000 barrels of oil per day would require a water 
suppy of about 70,000 acre-feet per year. Sources of water supply 
considered for such an industry were: diversion from the natural 
flow of the White River, a proposed reservoir on the White River, 
diversion from the White River combined with proposed off-stream 
storage in Hells Hole Canyon, diversion from the Green River, and 
conjunctive use of ground and surface water. 55 refs., 20 figs., 3 
tabs. 
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REFER ALSO TO CITATION(S) 4986 


4914 (PB—85-226314/XAB) Migration of heavy ele- 
ments in ground water following uranium solution-mining 7 
erations. Humenick, M.J.; Charbeneau, R.J.; Hassler, B 
(Wyoming Univ., Laramie (USA). Dept. of Civil Engineer- 
ing). 15 Sep 1984. 75p. NTIS, PC A04/MF AOI. 

Simulation models and example output are presented for the 
analysis of heavy-element migration in ground water from in-situ 
uranium solution-mining sites under conditions of ground water 
flow. The models are one-dimensional and include the effects of ad- 
vection, dispersion, mass transfer, and equilibrium for selected 
heavy elements. Previous laboratory data for uranium, molybde- 
num, vanadium, selenium, and arsenic were used to obtain neces- 
sary mechanistic relationships used in the models. Hydrologic char- 
acteristics and status of solution mining sites in Wyoming are pre- 
sented. 


0504 FEED PROCESSING 
REFER ALSO TO CITATION(S) 4796, 4948 
0505 ENRICHMENT 

REFER ALSO TO CITATION(S) 5516 


4915 (K—2041-Add.1) Oxidation stability study for field 
reclamation and refortification of cascade lubrication oil at 
the Oak Ridge Gaseous Diffusion Plant. Addendum 1, 
Harold, N.B.; Kirkpatrick, C.R. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA)). 1 Nov 1985. Contract AC0S5- 
840T21400. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002521. 

An oxidation stability study of filtered used cascade lubrica- 
tion oil refortified with 0.51 to 0.60% 2,6-Ditertiary-butyl Paracre- 
sol and 0.31% Chevron OLOA-233A produced an oil within speci- 
fied operating limits. The oil also passed a 1000-hour oxidation sta- 
bility test. These data were used to establish a monitoring program 
for successful field reclamation and refortification of a unit in the 
K-33 building at the Oak Ridge Gaseous Diffusion Plant. 


0507 FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 4924, 4998, 5282, 5790, 5922 


4916 (HEDL-SA—30535) Development of the DIPRES 
process for the fast breeder reactor fuel cycle. Collins, E.D.; 
Jackson, M.D.; Griffin, C.W.; Rasmussen, D.E.; Norman, 
R.E. (Oak Ridge National Lab., TN (USA); Hanford Engi 
neering Development Lab., Richland, WA (USA); Pacific 


Northwest Labs., Richland, WA (USA)). 1984. Contract 
AC05-840R21400; ;A.C06-76RL01830;AC06-76FF02170. 6p. 
(CONF-841105—69). NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE86002447. 
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From Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum; Washington, DC, USA (11 Nov 
1984). 

, In 1979 the Consolidated Fuel Reprocessing Program 
(CFRP) at ORNL initiated a program for the development of ad- 
vanced conversion processes with potential for simplifying and im- 
proving the conversion/pellet fabrication flowsheet for recycle plu- 
tonium. An evaluation of advanced conversion processes led to the 
selection of DIPRES (DIrect PREss Spheriodized) for develop- 
ment because it has the largest potential for process and product 
improvements. DIPRES utilizes a gel sphere conversion process 
and product to provide a spherical feed material for pellet fabrica- 
tion. The free-flowing nature of the spherical conversion product 
allows it to be fed directly to pellet presses (i.e., direct press feed) 
in place of conventional, mechanically blended powder feed. This is 
advantageous for remote fabrication. The DIPRES feed is prepared 
by an internal gelation process. 


4917 Isomer ratio calculations for neutron capture reac- 
tions on 7*1Am and 7“*Am. Gardner, D.G.; Gardner, M.A.; 
Hoff, R.W. (Lawrence Livermore National Lab., Liver- 
more, CA). Transactions of the American Nuclear Society; 49: 
417-418(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


0508 SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 4975, 5883 


4918 (CONF-851009—16) Stack monitor for the Proof- 
of-Breeding Project. Fergus, R.W. (Argonne National Lab., 
IL (USA)). 1985. Contract W-31-109-ENG-38. Sp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003052. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

This stack monitor system is a coordinated arrangement of 
hardware and software to monitor four hot cells (8 stacks) during 
the fuel dissection for the Proof-of-Breeding Project. The cell mon- 
itors, which are located in fan lofts, contain a microprocessor, radi- 
ation detectors, air flow sensors, and air flow control equipment. 
Design criteria included maximizing microprocessor control while 
minimizing the hardware complexity. The monitors have been pro- 
grammed to produce concentration and total activity release data 
based on several detector measurements and flow rates. Although 
each monitor can function independently, a microcomputer can also 
be used to control each cell monitor including reprogramming if 
necessary. All programming is software, as opposed to firmware, 
with machine language for compactness in the cell monitors and 
Basic language for adaptability in the microcomputer controller. 


4919 (DP-MS—85-46) Robotic system for process sam- 
pling. Dyches, G.M. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1985. Contract 
AC09-76SR00001. 7p. (CONF-8511117—1). NTIS, PC 
A02/MF AOl1; 1; GPO Dep. File Number DE86001967. 

From 33. conference on remote systems technology; San 
Francisco, CA, USA (11 Nov 1985). 

A three-axis cartesian geometry robot for process sampling 
was developed at the Savannah River Laboratory (SRL) and imple- 
mented in one of the site radioisotope separations facilities. Use of 
the robot reduces personnel radiation exposure and contamination 
potential by routinely handling sample containers under operator 
control in a low-level radiation area. This robot represents the ini- 
tial phase of a longer term development program to use robotics 
for further sample automation. Preliminary design of a second gen- 
eration robot with additional capabilities is also described. 8 figs. 


4920 (LA—10457) Recovery of plutonium by pyroredox 
processing. McNeese, J.A.; Bowersox, D.F.; Christensen, 
D.C. (Los Alamos National Lab., NM (USA)). Sep 1985. 
Contract W-7405-ENG-36. 8p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86003284. 

Using pyrochemical oxidation and reduction, we have devel- 
oped a process to recover the plutonium in impure scrap with less 
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than 95% plutonium. This plutonium metal was further purified by 
pyrochemical electrorefining. During development of the proce- 
dures, depleted electrorefining anodes were processed, and over 
80% of the plutonium was recovered as high-purity metal in one 
electrorefining cycle. Over 40 kg of plutonium has been recovered 
from 55 kg of impure anodes with our procedures. 6 refs., 7 figs., 4 
tabs. 


4921 Plutonium(1V) hydrous polymer chemistry. Toth, 
L.M.; Dodson, K.E. (Oak Ridge National Lab., Oak Ridge, 
TN). Transactions of the American Nuclear Society; 49: 190- 
191(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4922 Recent advances in plutonium processing at Rocky 
Flats. Navratil, J.D. (Rockwell Intl., Rocky Flats Plant, 
Golden, CO). Transactions of the American Nuclear Society; 
49: 186(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4923 An overview of new developments in plutonium. 
Fisher, F.D. (Rockwell Hanford Operations, Richland, 
WA). Transactions of the American Nuclear Society; 49: 
184(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4924 Estimated transition fuel fabrication and reprocess- 
ing costs. Dodd, L.R.; Goodman, E.I. (Battelle-Pacific 
Northwest Lab., Richland, WA). Transactions of the Ameri- 
can Nuclear Society; 49: 82-83(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4925 Control of Zircaloy fuel dissolution chemistry 
using an N-silicon electrode. Krupa, J.F.; Christian, J.D.; 
Reeder, S.D. (Westinghouse Idaho Nuclear Co., Idaho 
Falls, ID). Transactions of the American Nuclear Society; 49: 
83-84(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


0509 TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 4992, 5942, 5943 


4926 (CONF-850917—4) Applications of the ANSI/ 
ANS Standard on the storage of fissile materials, Thomas, 
J.T. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 13p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE85017100. 

From Topical meeting on criticality safety and the storage of 
fissile material; Jackson, WY, USA (9 Sep 1985). 

The American National Standard “Guide for Nuclear Criti- 
cality Safety in the Storage of Fissile Materials,” ANSI/N16.5-1975 
is the subject of this paper. The Guide was reaffirmed in 1982. The 
technical bases for the conditions and requirements are discussed. 
Suggestions for applications and several general problems addressed 
by the Guide are presented. The development of information 
needed for future extensions of the area of applicability is given. 


4927 (EGG-M—20685) LWR spent fuel rod behavior 
during long-term dry fuel storage conditions. Olsen, C.S. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1985. Contract AC07-761D01570. 24p. (CONF-8510173— 
14). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86002304. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

A testing program was conducted to investigate the long- 
term stability of commercial PWR and BWR spent fuel rods under 
a variety of possible dry storage conditions. Objective was to pro- 
vide NRC with an experimental basis to evaluate the results of 
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short-term, high-temperature tests and to establish a licensing posi- 
tion for ‘2-ng-term, low-temperature (<230°C) spent fuel rod dry 
storage. A total of nine fuel rods (five BWR and four PWR) were 
nondestructively examined after interim heating periods, and seven 
of these fuel rods were destructively examined to determine the 
degradation of the fuel rods during the long-term, low-temperature 
dry fuel storage. The results of the nondestructive examinations of 
all nine fuel rods and the destructive examination of one fuel rod 
were reported previously. This paper presents detailed results of 
the destructive examinations of six of the remaining fuel rods, with 
brief results from the examinations of all the test fuel rods as they 
pertain to fuel rod behavior during dry spent fuel storage condi- 
tions. Results show that UsOs, with its significant volume expan- 
sion, can still form at temperatures below 250°C and result in fuel 
rod rupture. 


4928 (NUREG/CR—1697) Safety review of the design, 
operation, and radiation sections of the General Electric 
Morris Operation Consolidated Safety Analysis Report. 
McBride, J.P. (Oak Ridge National Lab., TN (USA)). 30 
Jan 1981. Contract AC05-840R21400. 36p. (ORNL/ 
NUREG/TM—439). NTIS, PC A03/MF A0O1 - GPO. File 
Number T1I86002661. 

A safety review was made of Sections 4 through 9 of the 
Consolidated Safety Analysis Report (CSAR) for the GE Morris 
Operation spent-fuel storage facility. The sections reviewed include 
Design Criteria and Compliance, Facility Design and Description, 
Radiation Protection, Accident Analysis, and Conduct of Oper- 
ations. The safety review was performed in accordance with the 
Code of Federal Regulations, Title 10, Part 72, "Licensing Require- 
ments for the Storage of Spent Fuel in an Independent Spent Fuel 
Storage Installation” and contains independent estimations of 
source terms and dose-commitments from postulated accidents in 
the storage facility and a structural analysis of the Morris Operation 
cranes as an appendix. The review confirms that the features of the 
facility as described in Sections 4 through 9 of the CSAR fulfilled 
the safety requirements of 10 CFR 72, and it is concluded that 
spent-fuel handling and storage at the Morris Operation do not 
present significant risks to public health and safety. 15 refs., 3 tabs. 


4929 (PNL—5559) 1985 Federal Interim Storage Fee 
Study: a technical and economic analysis. (Johnson (E.R.) 
Associates, Inc., Reston, VA (USA)). Sep 1985. Contract 
AC06-76RL01830. 157p. NTIS, PC A08/MF A0O1; 1; GPO 
Dep. File Number DE86003550. 

JAI examined alternative methods for structuring charges 
for FIS services and concluded that the combined interests of the 
Deaprtment and the users would be best served, and costs most ap- 
propriately recovered, by a two-part fee involving an Initial Pay- 
ment upon execution of a contract for FIS services followed by a 
Final Payment upon delivery of the spent fuel to the Department. 
The Initial Payment would be an advance payment covering the 
pro rata share of preoperational costs, including (1) the capital costs 
of the required transfer facilities and storage area, (2) development 
costs, (3) government administrative costs including storage fund 
management, (4) impact aid payments made in accordance with sec- 
tion 136(e) of the Act, and (5) module costs (i.e., storage casks, 
drywells or silos). The Final Payment would be made at the time of 
delivery of the spent fuel to the Department and would be calculat- 
ed to cover the sum of the following: (1) any under-or over-estima- 
tion in the costs used to calculate the Initial Payment of the fee (in- 
cluding savings due to rod consolidation), and (2) the total estimat- 
ed cost of operation and decommissioning of the FIS facilities (in- 
cluding government administrative costs, storage fund management 
and impact aid). The module costs were included in the Initial Pay- 
ment to preclude the possible need to obtain appropriations for fed- 
eral funds to support the purchase of the modules in advance of re- 
ceipt of the Final Payment. Charges for the transport of spent fuel 
from the reactor site to FIS facilities would be separately assessed 
at actual cost since these will be specific to each reactor site and 
destination. 
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4930 (PNL-SA—13279) Facility/equipment performance 
evaluation using microcomputer simulation analysis. Chockie, 
A.D.; Hostick, C.J. (Pacific Northwest Labs., Richland, 
WA ’(USA)). Aug 1985. Contract AC06-76RL01830. 6p. 
(CONF-851115—37). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002814. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A computer simulation analysis model was developed at the 
Pacific Northwest Laboratory to assist in assuring the adequacy of 
the Monitored Retrievable Storage facility design to meet the speci- 
fied spent nuclear fuel throughput requirements. The microcomput- 
er-based model was applied to the analysis of material flow, equip- 
ment capability and facility layout. The simulation analysis evaluat- 
ed uncertainties concerning both facility throughput requirements 
and process duration times as part of the development of a compre- 
hensive estimate of facility performance. The evaluations provided 
feedback into the design review task to identify areas where design 
modifications should be considered. 


4931 (WIPP-DOE—157) Data package format for certi- 
fied transuranic waste for the Waste Isolation Pilot Plant 
(WIPP). (Monsanto Research Corp., Miamisburg, OH 
(USA). Mound). Mar 1983. Contract AC04- 
76DP00053;AC04-78AL05346. 23p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86003413. 

The Data Package Format for Certified Transuranic Waste 
for the Waste Isolation Pilot Plant (WIPP) specifies the arrange- 
ment of data items which are required to be reported to the WIPP 
for Transuranic (TRU) waste to be received. Contractors may also 
choose to use this format as a vehicle to transmit TRU waste infor- 
mation to interim storage sites prior to the opening of the WIPP. 
These instructions have been prepared as a reference guide for 
those personnel responsible for the transmission of the Data Pack- 
age to the WIPP. For clarification or further information regarding 
the requirements for certification, please reference WIPP-DOE-069, 
“TRU Waste Acceptance Criteria for the Waste Isolation Pilot 
Plant.” For those sites having Automated Data Processing Systems 
available for use, it should be understood that the computer system 
will place the information into the specified format for transmittal. 
Therefore, the waste generator need not be concerned with the spe- 
cifics of how the data items are arranged in the format, but rather 
with being certain that the required information has been input into 
his computer system. The method of input will, of course, depend 
upon the particular system being used. At the time of a shipment, 
the computer system will retrieve the required information for all 
the packages in that shipment and write the information on a mag- 
netic tape in the Data Package Format for transmission to the 
WIPP (or interim storage site) over the specified communications 
system. If the capabilities exist and arrangements have been made, 
the data can be transmitted directly to the WIPP over communica- 
tion lines. Therefore, these instructions are primarily for use by 
Data Processing personnel to aid them in programming the system 
to provide the transmittal information in the Data Package Format. 
The method of inputting data into the computer system should be 
determined through a joint effort between the Waste Generator and 
the Data Processing personnel. 


4932 Status of consolidation of LWR spent fuel. Bailey, 
W.J.; Beeman, G.H. (Battelle-Pacific Northwest Lab., ae 
land, WA). Transactions of the American Nuclear Society; 49 
95-96(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4933 Projected commercial spent nuclear fuel discharges 
and additional eae requirements, Libby, R.A.; Holter, 
G.M. (Battelle-Pacific Northwest Lab., Richland, WA). 
Transactions of the American Nuclear Society; 49: 94- 
95(1985). (CONF-850610—). 


From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 
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4934 Spent fuel storage in dry wells at the Idaho Chemi- 
cal Plant. Christensen, A.B.; Fielding, K.D.; 
Teuscher, D.R. (Westinghouse Idaho Nuclear Co., _— 
Falls, ID). Transactions of the American Nuclear Society; 49 
97-99(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


0510 MARKETING AND ECONOMICS 


4935 Financing the cost of the federal government's nu- 
clear waste management program. Sprecher, W.M. - 
ment of Energy, Washington, tions of the 


DC). Transac 
om Nuclear Society; 49: 57-58(1985). (CONF-850610— 


From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


0520 WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 4924, 4931, 4935, 4983, 4984, 4985, 4987, 
4988, 4989, 4990, 4991, 4993, 5691, 5883, 6445, 6448, 6451, 6476 


4936 (DOE/AL/05346—T2) Project briefing for Office 
of Technology Assessment. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA)). [1985]. Contract AC04-78AL05346. 
129p. S, PC A07/MF A01; 1; GPO Dep. File Number 
DE86003344. 

The WIPP project briefing covers: DOE program interrela- 
tionship; political status; WIPP program accomplishments; current 
program status; current plans; long-range program plan; and tech- 
nology transfer. Visual aids used in the briefing comprise the 
report. 


4937 (DOE/CH/92057—1) Decontamination of Bat- 
telle-Columbus’ Plutonium Facility. Final report. Rudol ph, 
A.; Kirsch, G.; Toy, H.L. (comps.). (Battelle Colum 
Labs., OH (USA)). 12 Nov 1984. Contract ATO02- 
76CH92057. 67p. NTIS, PC E07/MF $9.25; 1; GPO Dep. 
File Number DE86001846. 

The Plutonium Laboratory, owned and operated by Battelle 
Memorial Institute’s Columbus Division, was located in Battelle's 
Nuclear Sciences area near West Jefferson, Ohio, approximately 17 
miles west of Columbus, Ohio. Originally built in 1960 for plutoni- 
um research and processing, the Plutonium Laboratory was en- 
larged in 1964 and again in 1967. With the termination of the Ad- 
vanced Fuel Program in March, 1977, the decision was made to de- 
commission the Plutonium Laboratory and to decontaminate the 
building for unrestricted use. Decontamination procedures began in 
January, 1978. All items which had come into contact with radioac- 
tivity from the plutonium operations were cleaned or disposed of 
through prescribed channels, maintaining procedures to ensure that 
D & D operations would pose no risk to the public, the environ- 
ment, or the workers. The entire program was conducted under the 
cognizance of DOE's Chicago Operations Office. The building 
which housed the Plutonium Laboratory has now been decontami- 
nated to levels allowing it to house ordinary laboratory and office 
operations. A “Finding of No’ Significant Impact” (FNSI) was 
issued in May, 1980. 


4938 (DOE/OR/21400—T201) Siting simulation for 
low-level waste disposal facilities. Roop, R.D.; R R.C. 
(Oak Ridge National Lab., TN (USA); EG and G Idaho, 
Inc., Idaho Po (USA)). 1985. Contract AC05-840R21400. 
PC A02/MF A01; GPO Dep. File Number 

86002222. 


The Mock Site Licensing Demonstration Project has devel- 
oped the Low-Level Radioactive Waste Siting Simulation, a role- 
playing exercise designed to facilitate the process of siting and li- 
censing disposal facilities for low-level waste (LLW). This paper 
describes the development, content, and usefulness of the siting sim- 
ulation. The simulation can be conducted at a workshop or confer- 
ence, involves 14 or more participants, and requires about eight 
hours to complete. The simulation consists of two sessions; in the 
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first, participants negotiate the selection of siting criteria, and in the 
second, a preferred disposal site is chosen from three candidate 
sites. The project has sponsored two workshops (in Boston, Massa- 
chusetts and Richmond, Virginia) in which the simulation has been 
conducted for persons concerned with LLW management issues. It 
is concluded that the simulation can be. valuable as a tool for dis- 
seminating information about LLW management; a vehicle that can 
foster communication; and a step toward consensus building and 
conflict resolution. The DOE National Low-Level Waste Manage- 
ment Program is now making the siting simulation available for use 
by states, regional compacts, and other organizations involved in 
development of LLW disposal facilities. 


4939 (DOE/RW—0032) Quality assurance management 
policies and requirements. (USDOE Offfice of Civilian Ra- 
dioactive Waste Management, Washington, DC). Oct 1985. 
24p. NTIS, PC A02/MF A0i; GPO Dep. File Number 
D 86002609. 

The purpose of this document is to: set forth overall, inte- 
grated quality assurance management policies and requirements for 
the entire Civilian Radioactive Waste Management Program; define 
management responsibilities for assuring quality; and provide a gen- 
eral framework for the development of more detailed quality assur- 
ance management policies and requirements by program, project, 
and contractor organizations. 


4940 (DOE/SR-WM—86-1) Savannah River Interim 
Waste Management Program Plan - FY 1986. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant). Sep 1985. Contract AC09-76SR00001. 168 Sp. NTIS, 
PC A08/MF AOI; 1; GPO Dep. File Number DE 6003290. 

This document provides the program plan as requested: by 
the Savannah River Operations Office of the Department of 
Energy. The plan was developed to provide a working knowledge 
of the nature and extent of the interim waste management programs 
being undertaken by Savannah River (SR) contractors for the 
Fiscal Year 1986. In addition, the document projects activities for 
several years beyond 1986 to adequately plan for safe handling and 
storage of radioactive wastes generated at Savannah River and for 
developing technology for improved management of low-level solid 
wastes. A revised plan will be issued prior to the beginning of the 
first quarter of each fiscal year. In this document, work descriptions 
and milestone schedules are current as of the date of publication. 
Budgets are based on available information as of May 1985. 


4941 (DP—1691) Alpha Decontamination and Disassem- 
re Pilot Facility. Final report. Daugherty, B.A.; Clark, 

E. (Du Pont de Nemours (E.I.) and Co., Aiken, sc 
(USA) Savannah River Lab.). Apr 1985. Contract AC09- 
76SRO00001. 49p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86003102. 

The Alpha Decontamination and Disassembly (AD and D) 
Pilot Facility was built to develop and demonstrate a reference 
process for the decontamination and size reduction of noncombusti- 
ble transuranic (TRU) waste. The goals of the reference process 
were to remove >99% of the surface contamination to the high- 
level waste tanks, and to achieve volume reduction factors greater 
than 15:1. Preliminary bench-scale decontamination work was ac- 
complished at Savannah River Laboratory (SRL), establishing a 
reference decontamination process. Initially, the pilot facility did 
not achieve the decontamination goals. As the program continued, 
and modifications to the process were made, coupon analysis idicat- 
ed that 99% of the surface contamination was removed to the high- 
level drain system. Prior to the AD and D Pilot Facility, no size 
reduction work had been done at SRL. Several other Department 
of Energy (DOE) facilities were experimenting with plasma arc 
torches for size reduction work. Their methods were employed in 
the AD and D hot cell with moderate success. The experimental 
work concluded with recommendations for further testing of other 
size reduction techniques. 11 figs., 6 tabs. 


4942 Savannah River Plant 200 
Area . Processing of Np**’ and 

.). (Du Pont de Nemours (E.I.) and 
Co., a: sc : Cons. Savannah River Lab.). 3 Jan 1963. 
Contract AC09-76SR00001. 109p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE86003149. 
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This manual covers the technology involved in the 200 Area 
process for the recovery of Np?” from certain aqueous waste 
streams in the separations plants, for the recovery of NP®*’ and 
Pu*** from irradiated NpO2-Al slugs and for the fabrication of 
NpO:-Al slugs. The manual contains sections on the fundamental 
chemistry, the primary recovery of Np by ion exchange, the decon- 
tamination of Np by ion exchange, the processing of NpO:-Al tar- 
gets, the separation and purification of Np**’ and Pu”®, the finish- 
ing of Np, the preparation of NpOs, the disposal of spent resin, and 
the safety aspects of the handling of hydrazine. The section on the 
fabrication of NpO:-Al slugs will be added later. 76 refs., 22 figs. 


(INIS-mf—9772) Quaternary-geological results and 
canons of the Gorleben project for final storage of radioac- 
tive waste. Duphorn, K. (Kiel Univ. (Germany, F.R.). Geo- 
na ene Inst. und Museum). Mar 1984. 

p. (In German). NTIS (US Sales Only), PC A03/MF 
AGL. File Number DE86780229. 

With 8 figs., 1 tab. 

The measured results and the ground-water flow models 
elaborated by the Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hannover, show that the ground-water flows relatively fast 
in the high-permeability quaternary sands and gravels of the Gorle- 
ben channel down to the caprock. This accounts for the current su- 
brosion rate which has been determined to be up to 1 mm per 
annum, so that a subrosion volume of up to 10.000 m* a year is to 
be expected, which means that ground-water flow from the channel 
bottom to the soil surface is expected to take a period of only 600 
up to 3700 years. These quaternary-hydrogeological results give 
reason to doubt whether the model of the geologic multi-barriers, 
according to which a protective function is attributed to the "ca- 
prock barrier”, can really be applied. The results show that the 
“salt-bed barrier” at the Gorleben site is geologically unstable and 
endangered by subrosion, which is reason enough to likewise ques- 
tion the protective effect of this salt formation in the long run. 


4944 (INIS-mf—9773) General view on the radiolysis 
and hydrolysis of brine in the context of direct ultimate stor- 
age of spent nuclear fuel in salt domes. Jensen, K.P. (Nuk- 
lear-Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau 
(Germany, F.R.); Deutsche Gesellschaft fuer Wiederaufar- 
beitung von Kernbrennstoffen m.b.H. (DWK), Hannover 
(Germany, F.R.)). [1985]. 29p. (In German). NTIS 
Sales Only), PC A03/MF AOl. ’ File Number DE86780230. 

A study has been made investigating whether the radiolysis 
and hydrolysis of brine would cause problems for the ultimate stor- 
age in salt domes. The main radiolysis products are hydrogen, 
oxygen, chlorate and bromate. The latter will dissociate at high 
temperatures to oxygen and the respective halides. The G-values 
for hydrogen are between 0.45 (pure water) and 2.1 (concentrated 
chloride solution). For the sake of stoichiometry, the number of ox- 
idized species will be the same as that of hydrogen. Most of the 
radiolysis gas is generated from brine bubbles in the salt. Addition- 
ally chloric acid will occur as a result of the hydrolysis of magnesi- 
um chloride solution (2.1 to 3 m) at higher temperatures. A pH- 
value of 3 to 4 is to be expected. An explosion-like recombination 
of hydrogen and oxygen will not occur under ultimate storage con- 
ditions. All fundamental thermochemical and radiochemical consid- 
erations may be transferred to the circumstances of the project 
‘Other waste management methods for spent nuclear fuel’. The 
main difference as compared with the circumstances taken as a 
basis in technical literature is the fact that the dose rate value will 
be smaller by a factor of 10‘ to 10%, and the pH-value will be be- 
tween 4 and 5. Therefore, only a few litres of radiolysis gas are to 
be expected during cask serviceable life. The requirements made on 
the cask material are exacting, because the corrosion medium is 
comparable to diluted chloric acid. No hydrogen generation due to 
cask corrosion is to be expected if the materials discussed in this 
report are used. 


(NUREG/CR—1251) Properties of radioactive 
containers. 


cane and waste Progress report No. 14, July- 
September 1979. Colombo, P.; Neilson, R.M. Jr. (Brookha- 
ven National Lab., Upton, NY (USA)). Jan 1980. Contract 
AC02-76CH00016. 9p. (BNL-NUREG—S51132). NTIS, PC 
A02/MF AO! - GPO. File Number T186002759. 
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Work directed towards determination of process control pa- 
rameter envelopes within which reasonable assurance can be given 
that a satisfactory solidification occurs has continued. The purpose 
of these efforts and their ultimate utility are described. Waste/ 
binder weight ratios within which portland type I, II and III ce- 
ments can be satisfactorily employed for the solidification of diato- 
maceous earth filter sludges containing up to 25 weight percent 
solids were determined. 


4946 (PNL—5585) UNSAT-H, an unsaturated soil 
water flow code for use at the Hanford site: code documenta- 
tion. Fayer, M.J.; Gee, G.W. (Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1985. Contract AC06- 
76RL01830. Hs 2 NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86003191. 

The unsaturated soil moisture flow code, UNSAT-H, which 
was developed at Pacific Northwest Laboratory for assessing water 
movement at waste sites on the Hanford site, is documented in this 
report. This code is used in simulating the water dynamics of arid 
sites under consideration for waste disposal. The results of an exam- 
ple simulation of constant infiltration show excellent agreement 
with an analytical solution and another numerical solution, thus 
providing some verification of the UNSAT-H code. Areas of the 
code are identified for future work and include runoff, snowmelt, 
long-term climate and plant models, and parameter measurement. 
29 refs., 7 figs., 2 tabs. 


4947 (PNL-SA—13449) Prescriptive approach - the link 
between the performance assessments of the US DOE 
projects and regulatory requirements of NRC and EPA. Van 
Luik, A.E.; Eisenberg, N.A.; Alexander, D.H. (Pacific 
Northwest Labs., Richland, WA (USA); USDOE, Washing- 
ton, DC). Oct 1985. Contract AC06-76RL01830. 18p. 
(CONF-8510131—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001769. 

From Workshop on systems performance assessments for the 
safety of radioactive waste disposal; Paris, France (22 Oct 1985). 

The US regulatory approach to high-level radioactive waste 
and spent nuclear fuel disposal has been called ‘prescriptive’. This is 
because standards, requirements, and criteria that the implementing 
agency must follow, have been prescribed by the regulatory agen- 
cies, and are largely based on conceptual research and preliminary 
performance assessments performed by or for these agencies. This 
approach, and its resulting regulations, reflects the US institutional 
structure, and does not differ greatly from the regulatory goals and 
approaches being used within the OECD community of nations. 
The linkages between US performance assessment strategies and 
features of the US high-level waste and spent fuel disposal regula- 
tions are briefly explored. 37 refs., 3 figs., 1 tab. 


4948 (REG/G—401-4-9-85) Onsite meteorological meas- 
urement program for uranium recovery facilities: data acquisi- 
tion and reporting. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Re- 
search). Sep 1985. 14p. US Nuclear Regulatory Commis- 
sion, Washington, DC 20555. File Number T186900080. 
Section 40.31, “Applications for Specific Licenses,” of 10 
CFR Part 40, “Domestic Licensing of Source Material,” requires 
that applicants for a license to receive, possess, or use source mate- 
rial in conjunction with uranium recovery facilities provide infor- 
mation needed to assist in demonstrating that operations can be 
conducted to meet the requirements set forth in 10 CFR Part 40. 
Section 40.65, “Effluent Monitoring Reporting Requirements,” re- 
quires that licensees routinely report radionuclide releases to unre- 
stricted areas in liquid and gaseous effluents. The Uranium Mill 
Tailings Radiation Control Act (UMTRCA) requires the NRC to 
conform to 40 CFR Part 192, which sets standards for the control 
of releases from tailings related to production operations. Meteoro- 
logical conditions in the vicinity of the facility need to be consid- 
ered in the design and operation of in situ tailings impoundments, 
the assessment of the potential impact of airborne effluent releases, 
and the monitoring of airborne effluents. This guide provides guid- 
ance acceptable to the NRC staff regarding the meteorological pa- 
rameters that should be measured, the siting of meteorological in- 
struments, system accuracies, instrument maintenance and servicing 
schedules, and the recovery, reduction, and compilation data. 
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4949 (SAND—84-1153) Underground facility area re- 
quirements for a radioactive waste repository at Yucca Moun- 
tain. Mansure, A.J. (Sandia National Labs., Albuquerque, 
NM (USA)). Nov 1985. Contract AC04-76DP00789. 59p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE86003264. 

The Nevada Nuclear Waste Storage Investigations Project, 
managed by the US Department of Energy’s Nevada Operations 
Office, is examining the feasibility of siting a repository for high- 
level radioactive waste at Yucca Mountain on and adjacent to the 
Nevada Test Site. Preliminary waste descriptions and preliminary 
areal power density calculations have been completed, and the To- 
popah Spring Member has been recommended as the emplacement 
unit. Using these data, an effort has begun to determine the area 
needed for the underground facility. This report describes work 
performed to determine the area needed to emplace waste equiva- 
lent to 70,000 metric tons of uranium (MTU) initially loaded in 
commercial power reactors. The area needed for support functions 
is also described. The total area of the underground facility de- 
pends on the types of waste received, the amount of each type of 
waste received, the areal power density assumed, and the emplace- 
ment configuration chosen (horizontal or vertical emplacement). 
The areas range from about 1240 acres to about 1520 acres. For 
vertical emplacement of the reference inventory of spent fuel, 1520 
acres are required. A significant finding of this report is the impor- 
tance of low-heat-producing wastes (defense high-level waste, West 
Valley high-level waste, cladding hulls, transuranic waste, and 
spent fuel hardware) when calculating the area required for the un- 
derground facility. If other wastes are included and the spent fuel 
capacity is reduced consistent with a total capacity of 70,000 MTU, 
the area required will be smaller. 


4950 (SAND—85-0072) Subseabed Disposal Project 
chemical response studies. Annual report, October 1982-Sep- 


tember 1983, Brush, a. (ed.). (Sandia National Labs., Al- 


buquerque, NM A)). Oct 1985. Contract AC04- 
76DP00789. 109p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE86003265. 

Studies of the chemical response of deep-sea sediments to a 
subseabed repository for high-level radioactive waste continued 
during Fiscal Year 1983. Chemical Response Studies comprise 
Waste Package, Near-Field, and Far-Field Studies. This year, as in 
the past, investigators in the US Subseabed Disposal Project (SDP) 
carried out most of these chemical response experiments with red 
clay from the MPG 1 study location 1500 km north of Hawaii. The 
results of all studies carried out to date imply that oxidized red clay 
would form a highly effective barrier to radionuclides that form 
cationic species, but that anionic radionuclides would begin to 
escape from the sediment to the overlying water column on the 
order of thousands of years after emplacement. In Fiscal Year 1984, 
investigators in the US SDP will initiate chemical response studies 
with mildly reduced Atlantic clay- and carbonate-rich sediments in 
cooperation with the Sediment Barrier Task Group of the Organi- 
zation for Economic Cooperation and Development - Nuclear 
Energy Agency Coordinated Program on the Assessment of the 
Subseabed Disposal of Radioactive Waste (Seabed Working 
Group). The objective of these US studies will be to quantify the 
chemical response of Atlantic sediments to a subseabed repository 
with a level of confidence similar to that for Pacific red clay. 


4951 (WIPP-DOE—02) Waste Isolation Pilot Plant 
(WIPP). Project Management Plan. (Westinghouse Electric 
Corp., Pittsburgh, PA or he [1985]. Contract AC04- 
78AL05346. 73p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number DE86003416. 

The purpose of this Project Management Plan is to describe 
the methods which will be used to manage the WIPP Project. It 
provides the framework for managing the design, construction, and 
test and evluation leading to pilot plant opertion. The Plan contains 
a definitive outline of project objectives, participants’ roles and re- 
sponsibilities, and will be augmented by other plans and procedures 
required for managing the project. It was prepared in response to 
the WIPP Project Management Charter. 
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4952 (WIPP-DOE—21) Information brochure on the 
Department of Energy's proposed Waste Isolation Pilot Plant 
(WIPP) in southeastern New Mexico. Project overview. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). 10 
Jan 1979. Contract AC04-78AL05346. 65p. NTIS, PC A04/ 
MF AO!1; 1; GPO Dep. File Number DE86003405. 

This project overview comprises the following: project his- 
tory; WIPP fact sheet; legal actions required; major WIPP mile- 
stones; low-level waste volumes; nuclear waste transportation; 
WIPP site selection; and questions and answers from the Depart- 
ment of Energy request for public input prior to public meetings in 
Roswell and Hobbs, New Mexico. 


4953 (WIPP-DOE—71) Design criteria, Waste Isolation 
Pilot Plant (WIPP). Revised Mission Concept-II (RMC-ID . 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). May 
1980. Contract AC04-78AL05346. 183p. NTIS, PC A09/ 
MF AOI; GPO Dep. File Number DE86003352. 

The design criteria for the architect-engineer are presented 
in six chapters: General; Architectural-Structural-Civil; Mechanical; 
Electrical; Underground Facilities and Systems; and Fire Protec- 
tion/Personnel Safety. 


4954 (WIPP-DOE—71-Rey.1) Design criteria, Waste 
Isolation Pilot Plant (WIPP). Revised Mission Concept-II 
(RMC-ID. Revision 1. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA)). Dec 1981. Contract AC04-78AL05346. 
195p. NTIS, PC A09/MF A01; GPO Dep. File Number 
DE86003345. 

The design criteria present requirements which the architect- 
engineer must address in the design of the Waste Isolation Pilot 
Plant. 


4955 (WIPP-DOE—71-Rev.2) Design criteria, Waste 
Isolation Pilot Plant (WIPP). Revised Mission Concept-IIA 
(RMC-IIA). Revision 2. (Westinghouse Electric Corp., Pitts- 


burgh, PA (USA)). ales an Contract AC04-78AL05346. 


129p. NTIS, PC A07 
DE86003353. 

This document provides Design Criteria which shali be used 
by the Architect-Engineer (A-E) in the Title II detail design of the 
Waste Isolation Pilot Plant (WIPP). The Design Criteria presents 
requirements which the A-E must address in the design of the 
Waste Isolation Pilot Plant. Variations to this criteria must be re- 
quested and dispositioned in writing. As the highest level design 
document in the WIPP Project, all lower level implementing docu- 
ments, such as design bases, drawings and specifications, must be in 
compliance with the requirements of this Design Criteria document. 


F A01; GPO Dep. File Number 


4956 (WIPP-DOE—71-Rev.3) Design criteria, Waste 
Isolation Pilot Plant (WIPP). Revised Mission Concept-IIA 
(RMC-IIA). Revision 3. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA)). Dec 1982. Contract AC04-78AL05346. 
129p. NTIS, PC AO7/MF A01; GPO Dep. File Number 
DE86003341. 

This document provides design criteria which shall be used 
by the architect-engineer in the Title II detail design of the Waste 
Isolation Pilot Plant. The design criteria present requirements 
which the architect-engineer must address in the design of the 
Waste Isolation Pilot Plant. 


(WIPP-DOE—72) Design criteria, Waste Isolation 
Pilot Plant (WIPP). Site and Preliminary Design Validation 
(SPDV). (Westinghouse Electric Corp., Pittsburgh, PA 
(USA)). May 1980. Contract AC04-78AL05346. 20p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003401. 
The US Department of Energy (DOE) is proposing to im- 
plement a program to continue the current geologic and hydrologic 
studies for the proposed Waste Isolation Pilot Plant (WIPP) 
Project. This program is referred to as the "Site and Preliminary 
Design Validation,” or "SPDV,” and consists of drilling two verti- 
cal shafts, 6 and 12 ft in diameter, to about the middle of a 3000-ft- 
thick layer of evaporite deposits (principally rock salt). The entire 
length of the 6-ft shaft and the portion of the 12-ft shaft in salt will 
be unlined. A 10-ft steel liner will be placed in the rock and aquifer 
formations to a depth of about 850 ft. Geologic conditions near the 
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test horizon will be probed by vertical and horizontal core drilling 
from the experimental level. At a depth of about 2150 ft, a 10-acre 
by 12-ft-thick volume will be excavated to provide a network of 
underground access-ways and rooms for conducting nonradioactive 
experiments to evaluate the suitability of the salt strata for radioac- 
tive waste disposal. The site for this activity is located in southeast- 
ern Eddy County, New Mexico, about 26 miles east of Carlsbad 
and 18 miles northeast of Loving. The construction of the site vali- 
dation shafts and in-situ experimentation facility is planned to fur- 
ther the research and development efforts already in progress at the 
WIPP site. Borehole and laboratory tests have been conducted for 
preliminary data acquisition; however, full-scale shaft exploration is 
to be performed for full site validaton. Experiments at realistic 
waste emplacement depths are required for design validation. 


4958 (WIPP-DOE—72-Rev.1) Design criteria Waste 
Isolation Pilot Plant (WIPP). Site and Preliminary Design 
Validation (SPDV). Revision 1. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA)). Oct 1981. Contract AC04- 
78AL05346. 20p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003342. 

The US Department of Energy (DOE) has proposed to im- 
plement a program to continue the current geologic and hydrologic 
studies for the proposed Waste Isolation Pilot Plant (WIPP) 
Project. This program is referred to as the “Site and Preliminary 
Design Validation,” or "SPDV,” and consists of constructing two 
vertical shafts, 10 ft and 6 ft in diameter, to about the middle of a 
3000-ft-thick layer of evaporite deposits (principally rock salt). The 
10-ft shaft will be drilled to 12 ft diameter with a 10-ft steel liner 
placed in the rock and aquifer formations to a depth of about 850 
ft. The portion of the 10-ft shaft in salt and the entire length of the 
6-ft shaft will be unlined. Geologic conditions near the test horizon 
will be probed by vertical and horizontal core drilling from the ex- 
perimental level. At a depth of about 2162 ft and within a 14-acre 
area a network of underground access-ways and rooms for con- 
ducting nonradioactive experiments to evaluate the suitability of the 
salt strate for radioactive waste disposal will be constructed. The 
site for this activity is located in southeastern Eddy County, New 
Mexico, about 26 miles east of Carlsbad and 18 miles northeast of 
Loving. The construction of the site validation shafts and in situ ex- 
perimentation facility is planned to further the research and devel- 
opment efforts already in progress at the WIPP site. Borehole and 
laboratory tests have been conducted for data acquisition; however, 
full-scale exploration, including shafts, tunnels, test panels, and hori- 
zontal core holes, is to be performed for full site and design valida- 
tion. 


4959 (WIPP-DOE—069) Report of the Steering Com- 
mittee on TRU waste acceptance criteria for the Waste Isola- 
tion Pilot Plant. Irby, H.H. (ed.). (Westinghouse Electric 
Corp., Pittsburgh, PA (USA)). May 1980. Contract AC04- 
78AL05346. 73p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86003378. 

This document is intended to delineate the criteria by which 
waste will be accepted for emplacement at the Waste Isolation 
Pilot Plant (WIPP) in Southeastern New Mexico and describe the 
bases upon which these criteria were established. These criteria are 
not intended to be specifications, but rather limits that will allow 
waste generating and shipping sites to develop their own proce- 
dures and specifications for preparation of TRU waste for shipment 
to WIPP. These criteria will also allow waste generating sites to 
plan future facilities for waste preparation that will produce TRU 
waste forms that are compatible with WIPP waste emplacement 
and isolation requirements. These criteria only apply to contact 
handled (CH) and remote handled (RH) transuranic (TRU) waste 
forms and are not intended to apply to beta-gamma wastes, spent 
fuel, high level waste (HLW) or experimental forms of radioactive 
waste. 


4960 (WIPP-DOE—104) Second quarterly presentation 
to New Mexico's En Evaluation Group on the 
Waste Isolation Pilot Plant. (Westinghouse Electric 
Pittsburgh, PA (USA)). [1985]. Contract AC04-78AL053 

” S, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86003340. 
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This presentation covers design and institutional accomplish- 
ments, scientific/experimental accomplishments, planned and future 
activities, planned and future scientific activities; and DOE pro- 
gram plan for implementation of New Mexico/DOE stipulated 
agreement. 


4961 (WIPP-DOE—136) Environmental analysis Waste 
Isolation Pilot Plant (WIPP) cost reduction proposals. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA)). Jul 1982. 
Contract AC04-78AL0: 346. 69p. NTIS, PC A04/MF A011; 
GPO Dep. File Number DE86003410. 

The Waste Isolation Pilot Plant (WIPP) is a research and de- 
velopment facility to demonstrate the safe disposal of radioactive 
wastes resulting from the defense activities and programs of the 
United States government. The facility is planned to be developed 
in bedded salt at the Los Medanos site in southeastern New 
Mexico. The environmental consequences of contruction and oper- 
ation of the WIPP facility are documented in "Final Environmental 
Impact Statement, Waste Isolation Pilot Plant”. The proposed 
action addressed by this environmental analysis is to simplify and 
reduce the scope of the WIPP facility as it is currently designed. 
The proposed changes to the existing WIPP design are: limit the 
waste storage rate to 500,000 cubic feet per year; eliminate one 
shaft and revise the underground ventilation system; eliminate the 
underground conveyor system; combine the Administration Build- 
ing, the Underground Personnel Building and the Waste Handling 
Building office area; simplify the central monitoring system; simpli- 
fy the security control systems; modify the Waste Handling Build- 
ing; simplify the storage exhaust system; modify the above ground 
salt handling logistics; simplify the power system; reduce overall 
site features; simplify the Warehouse/Shops Building and eliminate 
the Vehicle Maintenance Building; and allow resource recovery in 
Control Zone IV. 


4962 (WIPP-DOE—160) Design validation plan. (Bech- 
tel National, Inc., San Francisco, CA (USA). Advanced 
TBALIOTEL Div .). Jan 1983. Contract AC04- 
78AL10751;AC04-78AL05346. Sip. NTIS, PC A04/MF 
A0l; GPO Dep. File Number DE86003418. 

This document is a plan for the design validation of the un- 
derground facilities for the Waste Isolation Pilot Plant (WIPP). The 
basis and work statement for this plan are defined in the Stipulated 
Agreement (Appendix A) entered into by the Department of 
Energy (DOE) and the State of New Mexico on July 1, 1981. The 
purpose of the plan is to: present the technical issues that apply to 
the design development of the underground facilities; establish the 
design validation objectives; establish the rationale for in situ meas- 
urements and observations; describe the in situ test for shafts, drifts, 
and test rooms; identify the types of geologic data to be obtained 
and evaluated; provide a schedule of design development reporting 
activities; and provide a tentative outline for the Preliminsry 
Design Validation Report. 


4963 (WIPP-DOE—161) Waste Isolation Pilot Plant. 
pee ype of the results of the evaluation of the WIPP site 
validation (Westinghouse 

" ot ane 1983. Coateact 
AC04-78AL05346. 56p. 


PC A04/MF A0l; GPO 
Dep. File Number DEB6003398. 

This report provides a summary of the results of all experi- 
ments and studies conducted during the Site and Preliminary 
Design Validation (SPDV) phase and site validation phase of the 
Waste Isolation Pilot Plant (WIPP) Project. The body of the report 
is organized into three sections as follows: (1) Status - A statement 
of the status of the WIPP and of the Department's intention to seek 
comments from the State of New Mexico and interested members 
of the public prior to entering a final decision as to whether the 
data collected warrants the commencement of permanent facility 
construction for the WIPP Project. (2) Summary Of The Evalua- 
tion Of The Waste Isolation Pilot Plant (WIPP) Site Suitability - 
Prepared by Sandia National Laboratory summarizing their evalua- 
tion of compliance with site selection criteria based on data collect- 
ed since 1975. (3) Waste Isolation Pilot Plant Preliminary Design 
Validation Report Executive Summary - Prepared by Bechtel Na- 

preliminary 


and preliminary design 
Electric aes Pittsbur 


tional Corporation summarizing the results of the 
design validation portion of the SPDV program. The full report is 
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available in the public reading rooms and libraries identified else- 
where in this document. 


- (WIPP-DOE—163) Quarterly Geotechnical Field 

Data Report. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA)). Jul 1983. Contract AC04-78AL05346. 356p. NTIS, 
PC A16/MF AO1; 1; GPO Dep. File Number DE86002518. 

The Quarterly Geotechnical Field Data Report (GFDR) 
presents all the information obtained from the geotechnical studies 
at the WIPP site from March through July 1983 as well as previous 
data collected from the geomechanical instruments. This is the first 
quarterly GFDR to be issued by the WIPP Project, and data col- 
lected over the last four months are contained in this report; hereaf- 
ter these reports will consist of data acquired during three-month 
periods. The data presented in the GFDR reflect continuing stud- 
ies, and new data will be included in future quarterly reports as it 
becomes available. Data evaluation and analysis is in progress and 
will be reported whenever results and conclusions are finalized. It 
is the intent of the DOE to provide all information generated from 
WIPP activities to interested persons or groups in a timely manner. 
The Quarterly GFDR is organized into three independent parts. 
Part I contains all the data collected since April 1982 from the geo- 
mechanical instrumentation which has been installed in the explora- 
tory shaft and underground drifts at the WIPP site. Part II presents 
the underground mapping logs from the 0 East Drift (north of Sta- 
tion N400), the North 1420 Drift, and portions (instrument areas) of 
test rooms 1 through 4. Part III of the GFDR presents the logs and 
correlations of 16 vertical coreholes in that section of the WIPP 
underground excavations north of the North 460 Crosscut, and one 
additional drilled at the intersection of the South 400 Crosscut and 
East 140 Drift. 


4965 (WIPP-DOE—173) DOE responses to the public's 
comments on "Summary of the Results of the Evaluation of 
the WIPP Site and Preliminary Design Validation Program” 
(WIPP-DOE-161). (W ouse Electric Corp., Pi 
burgh, PA (USA)). Jun 1983. Contract AC04-78AL05346. 

496p. NTIS, PC A21/MF A0Ol1; 1; GPO Dep. File Number 
DE86003409. 

This report summarizes and responds to writthen and oral 
comments received from the public by the US ent of 
Energy on a report entitled “Summary of the Results of the WIPP 
Site and Preliminary Design Validation Program.” 


F on 
cralastion of the WIPP alte aad preliminary 
" (WIPP-DOE-161). (Westinghouse Electric Corp., 
Pittsbur PA (USA)). Jun 1983. Contract AC04- 
78AL05346. 304p. NTIS, PC Al4/MF A0Ol; 1; GPO Dep. 
File Number DE86003351. 
the 60-day period provided for comments on the 
“Summary of the Results of the Evaluation of the WIPP Site and 
Preliminary Design Validation Program” (WIPP-DOE-161), writ- 
ten submittals and hearing testimony from about 133 individuals, 7 
dans groups and 6 state agencies were received by the Depart- 
ment of Energy (DOE). Approximately 25% of the public com- 
ment submittals were positive statements supporting the WIPP, 
with the remaining 75% reflecting concern with one or more as- 
pects of the project. A portion of the state’s comment package 
(submitted by the Governor of New Mexico) contained concerns 
relevant to WIPP which were unrelated to site suitability. Support- 
ive comments formed the majority of the submittals from the New 
Mexico Environmental Evaluation Group (EEG) which ”...is 
charged with the responsibility of evaluating the suitability of the 
site for carrying out the mission of WIPP by analyzing all the re- 
ports and other information which form the background to the 
DOE evaluation of the site”. 


(WIPP-DOE—196) Quarterly geotechnical field 
data report. (Bechtel National, Inc., San Francisco, CA 
(USA). Advanced Technolo Div.). Feb 1984. Contract 
AC04-78AL05346. 397p. S, PC A17/MF A011; 1; GPO 
Dep. File Number D 5 
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The Quarterly Geotechnical Field Data report (GFDR) pre- 
sents information obtained from the geotechnical studies at the 
WIPP site from September 15 through December 15, 1983, as well 
as all previous data collected from the geomechanical instruments. 
During this period, the geotechnical activities at the site to be re- 
ported were primarily concerned with monitoring the geomechani- 
cal instruments which have been installed in the exploratory shaft 
and the underground drifts. Two sets of drift closure points, re- 
placements for those lost when the EO drift floor was lowered, and 
one floor point at the E 140-S400 intersection, are the only new in- 
struments added this period. The data presented in the GFDR re- 
flect continuing measurements and monitoring. Presented for the 
first time in this report are preliminary data analyses. These data 
evaluations and analyses, which are ongoing, will also be reported 
in future quarterly reports. It is DOE’s intent to provide all geo- 
technical and related information generated from WIPP under- 
ground activities to interested persons or groups in a timely 
manner. The Quarterly GFDR is organized into two major sec- 
tions. The first, Geotechnical Field Data, contains all the data col- 
lected since April 1982 from the geomechanical instrumentation 
which have been installed in the exploratory shaft and underground 
drifts at the WIPP site. The second, Evaluation and Analysis, pre- 
sents preliminary data analyses. Future reports will include a pre- 
liminary computational analysis of an underground opening at a se- 
lected location in the WIPP underground facility. For this report, a 
preliminary analysis of a cross section taken in the south explorato- 
ry drift is presented. Also included is an evaluation and analysis of 
the instrumentation measurements and a description of the observed 
behavior of the underground openings. 


- (WIPP-DOE—200) Quarterly Geotechnical Field 

Data Report. (Bechtel National, Inc., San Francisco, CA 
(USA). Advanced Technolo Div.). Aug 1984. Contract 
AC04-78AL05346. 488 » PC A21/MF A011; 1; GPO 
Dep. File Number D) 6003355. 

The Quarterly Geotechnical Field Date Report (GFDR) 
presents information obtained from the geotechnical studies at the 
WIPP site underground facilities from March 16 through June 15, 
1984, as well as all previous data collected from the geomechanical 
instruments. During this period, the geotechnical activities at the 
site included geologic mapping and inspection in the waste shaft, 
pressure cell and convergence point installation in the waste shaft, 
core drilling in the experimental area, installing new instruments in 
drifts and rooms, and monitoring previously installed geomechani- 
cal instruments in shafts, underground drifts, and test rooms. The 
data presented in this GFDR reflect the update of continuing meas- 
urements and monitoring. Also continuing in this report are prelim- 
inary geotechnical and structural analyses and interpretations of the 
data. DOE intends to provide all geotechnical and related informa- 
tion generated from WIPP underground activities to interested per- 
sons or groups in a timely manner. The GFDR is organized into 
two parts. The first, Geotechnical Field Data, presents in graphical 
form all the data collected since April 1982 from the geomechani- 
cal instruments. The second part, Evaluation and Analysis, presents 
preliminary interpretation and analyses of the data. 


4969 (WIPP-DOE—202) Quarterly Geotechnical Field 
Data Report. (Bechtel National, Inc., San Francisco, CA 
(USA). Advanced Technology Div.). Nov 1984. Contract 
AC04-78AL05346. 610p. » PC A99/MF AOI; 1; GPO 
Dep. File Number DE86003385. 

The Quarterly Geotechnical Field Data Report (GFDR) 
presents information obtained from the geotechnical studies at the 
WIPP site underground facilities from June 16 through September 
15, 1984, as well as all previous data collected from the geomechan- 
ical instruments. During this period, the geotechnical activities at 
the site included geologic mapping in the waste shaft and sump, in- 
stallation of extensometers and piezometers in the waste shaft, core 
drilling and geologic mapping of drifts, installing new instruments 
in drifts, and monitoring previously installed geomechanical intru- 
ments in shafts, underground drifts, and test rooms. The data pre- 
sented in this GFDR reflect the update of continuing measurements 
and monitoring. Also continuing and included in this report are 
preliminary and structural analyses and interpretations 
of the data. The Department of Energy (DOE) intends to provide 
the geotechnical and related information generated from WIPP un- 
derground activities to interested persons or groups in a timely 


manner. The GFDR is organized into two principal parts. The first 
part, Geotechnical Field Data, presents in graphical form all the 
data collected since April 1982 from the geomechanical instru- 
ments. Presented in the second part, Evaluation and Analyses, are 
preliminary interpretations and analyses of the data. 


4970 (WIPP-DOE—210) Quarterly Geotechnical Field 
Data Report. (Bechtel National, Inc., San Francisco, CA 
(USA). Advanced Technology Div.). Mar 1985. Contract 
AC04-78AL05346. 569p. » PC A24/MF AO1; 1; GPO 
Dep. File Number DE86002519. 

The purpose of the Quarterly Geotechnical Field Data Re- 
ports is to meet the US Department of Energy intent to provide 
geotechnical and related information from WIPP underground ac- 
tivities to interested persons or groups in a timely manner. This 
Quarterly Geotechnical Field Data Report (GFDR) presents infor- 
mation obtained from the geotechnical studies at the WIPP site un- 
derground facilities from September 16 through December 31, 
1984, as well as all previous data collected from the geomechanical 
instruments. During this period, the geotechnical activities at the 
site included geologic mapping in Room G, installation of pressure 
cells in the exhaust shaft, maintaining and repairing instruments, 
and monitoring previously installed geomechanical instruments in 
shafts, underground drifts, and test rooms. The data presented in 
this GFDR reflect the update of continuing measurements and 
monitoring. Also continuing and included in this report are rae 

nary geotechnical and structural analyses and interpretations the 
data. The GFDR is organized into two principal parts. The first 
part, Geotechnical Field Data, presents in graphical form all the 
data collected since April 1982 from the geomechanical instru- 
ments. Presented in the second part, Evaluation and Analyses, are 
preliminary interpretations and analyses of the data. 


4971 (WIPP-DOE—218) Quarterly geotechnical field 
data report. (Bechtel National, Inc., San Francisco, CA 
(USA). Ad Advanced Tec echnology Div.). Sep 1985. Contract 
AC04-78AL05346. 592 S, PC aos /eaF A0l; 1; GPO 
Dep. File Number DE86003 354, 

The purpose of the Quarterly Geotechnical Field Data Re- 
ports is to meet the US Department of Energy intent to provide 
geotechnical and related information from WIPP underground ac- 
tivities to interested persons or groups in a timely manner. This 
Quarterly Geotechnical Field Date Report (GFDR) presents infor- 
mation obtained from the geotechnical studies at the WIPP site un- 
derground facilities from Apri 1 through June 30, 1985, as well as 
all previous data collected from the geomechanical instruments. 
During this period, the geotechnical activities at the site included 
maintaining and repairing instruments and monitoring previously in- 
stalled geomechanical instruments in shafts, underground drifts, and 
test rooms. The data presented in this GFDR reflect the update of 
continuing measurements and monitoring. Also continuing and in- 
cluded in this report are preliminary geotechnical and structural 
analyses and interpretations of the data. The GFDR is organized 
into two principal parts. The first part, Geotechnical Field Data, 
presents in graphical form all the data collected since April 1982 
from the geomechanical instruments. Presented in the second part, 
Evaluation and Analyses, are preliminary interpretations and analy- 
ses of the data. In this report a reanalysis of the test room conver- 
gence data is presented, as well as continuing geotechnical assess- 
ments of all the facility features. The computational analyses sec- 
tion presents the analysis of a future storage room, and the refined 
results, based on in situ data, from analyses for the test rooms. Also 
included in the second part are separate sections on evaluation and 
interpretation of the instrumentation measurements, and an updated 
description and evaluation of observed behavior of the under- 
ground openings. 


Storing the world’s -— nuclear fuel. Barkenbus, 
iN. N.; Weinberg, A.M.; Alonso, M. (Oak Ridge Associated 
Universi ties, TN). Bulletin of the Atomic Scientists; 41: No. 
10, 34-37(Nov 1985). 

Given the world’s prodigious future energy requirements 
and the inevitable depletion of oil and gas, it would be foolhardy 
consciously to seek limitations on the growth of nuclear power. 
Indeed, the authors continue to believe that the global nuclear 
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power enterprise, as measured by installed reactor capacity, can 
become much larger in the future without increasing proliferation 
risks. To accomplish this objective will require renewed dedication 
to the non-proliferation regime, and it will require some new initia- 
tives. Foremost among these would be the establishment of a spent 
fuel take-back service, in which one or a few states would retrieve 
spent nuclear fuel from nations generating it. The centralized re- 
trieval of spent fuel would remove accessible plutonium from the 
control of national leaders in non-nuclear-weapons states, thereby 
eliminating the temptation to use this material for weapons. The So- 
viets already implement a retrieval policy with the spent fuel gener- 
ated by East European allies. The authors believe that it is time for 
the US to reopen the issue of spent-fuel retrieval, and thus to 
strengthen its non-proliferation policies and the nonproliferation 
regime in general. 7 references. 


4973 Problems with military nuclear waste. Lawless, 
W.F. (Paine College, Augusta, GA). Bulletin of the Atomic 
Scientists; 41: No. 10, 38-42(Nov 1985). 

Spent fuel elements contain the largest amount of radioactiv- 
ity, but commercial spent fuel is not presently being reprocessed in 
the US, so the wastes are left contained within spent fuel assemblies 
and are not immediately accessible to the environment. By reproc- 
essing military spent fuel to separate plutonium and unspent urani- 
um from the highly radioactive and high-heat fission product waste, 
known as high-level waste (99.5% fission products and about 0.5% 
plutonium and uranium), nuclear weapons manufacture produces 
more dangerous radioactive wastes than do current commercial 
processes. The Department of Energy standards should be subject 
to an environmental impact study. 27 references. 


4974 Advancing methods for high level waste solidifica- 
tion at Savannah River. Raudenbush, M.H.; Proietti, J.M.; 
Stevens, J.I. (S.M. Stoller Corp., Boulder, CO (USA); De- 
partment of Energy, Aiken, SC, USA, Savannah River Op- 
erations Office; Arthur D. Little Inc., Cambridge, MA 
(USA)). Nuclear Engineering International; 30: No. 370, 47- 
49(Jun 1985). 

When the Defence Waste Processing Facility begins oper- 
ation in 1989, it will be the first large-scale facility in the United 
States to convert liquid high-level waste to a borosilicate glass form 
suitable for final disposal. As such, the facility is a key element in 
the US high level waste programme. 


4975 Recent plutonium science and technology at 
ORNL. Bell, J.T. (Oak Ridge National Lab., Oak Ridge, 
TN). Transactions of the American Nuclear Society; 49: 185- 
186(1985). (CONF-850610—). 
From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4976 The political economy of the NWPA: problems of 
uncertainty. Sommers, P.; Schilling, A.H. (Battelle Seattle 
Research Center, Seattle, WA). Transactions of the American 
Nuclear Society; 49: 59(1985). (CONF-850610—). 

From Ar-.ual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4977 Economic considerations/comparisons for the dis- 
posal of defense high-level waste. Leclaire, D.B.; Follett, A.; 
Lazur, E.G. (Department of Energy, Washington, DC). 
Transactions of the American Nuclear Society; 49: 59- 
61(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4978 Steam explosion assessment in the WVDP melter. 
Hutcherson, M.N.; Chapman, C.C.; Ellison, P.G.; Fauske, 
H.K.; Henry, R.E.; Kuhn, W.L. (Fauske & Associates, Inc., 
Burr Ridge, IL). Transactions of the American Nuclear Socie- 
ty; 49: 76-79(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 
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4979 The Niagara Falls storage site remedial action 
project. Campbell, L.; Coxon, G. (Department of Energy, 
Oak Ridge, TN). Transactions of the American Nuclear Socie- 
ty; 49: 43(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4980 A thermal properties measuring system for geolog- 
ic materials, Krause, W.B.; Everett, B.G.; Schwemle, D.K.; 

Springhetti, D.C. (RE/SPEC Inc., Rapid City, SD). pp 283- 
294 of Thermal conductivity 18. Ashworth, I. Smith, D 

New York, NY; Plenum Press (1985). (CONE-S310163— 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

This paper discusses the design concepts of a thermal prop- 
erty measuring system for laboratory measurements on geologic 
materials. Topics considered are the pressure vessel, laser-interfer- 
ometer dilatometer system, the thermal subsystems and the comput- 
er-related data acquisition and control systems. Also discussed are 
the measurement techniques for thermal conductivity, thermal dif- 
fusivity, and linear thermal expansion. 


4981 Thermal conductivity of Permian Basin embedded 
salt at elevated pressure. Durham, W.B.; Beiriger, J.M.; 
Boro, C.O. (Lawrence Livermore National Lab., Liver- 
more, CA). pp 687-698 of Thermal conductivity 18. Ash- 
worth, T.; Smith, D.S. New York, NY; Plenum Press 
(1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

The authors report on the results of measurements of ther- 
mal conductivity made on five core samples of bedded rock salt 
from the Permian Basin in Texas. This work was done in line with 
the premise that rock salt formations are among the leading con- 
tenders as sites for nuclear waste disposal. 


4982 Characterization of hydrofracture grouts for radio- 
nuclide migration. Stinton, D.P.; McDaniel, E.W.; Weeren, 
H.O. (Oak Ridge National Lab., TN). Advances in Ceramics; 
8: 448-455(1984). Contract W-7405-ENG-26. 

Detailed characterization of hydrofracture grouts was per- 
formed by optical microscopy, scanning electron microscopy, X- 
ray diffraction, and B-y autoradiography. Laboratory-produced 
samples containing simulated wastes as well as actual radioactive 
samples of hydrofracture grout sheets obtained by core drilling 
were examined in this work. X-ray diffraction results revealed that 
both laboratory-produced samples and a core-drilled sample con- 
sisted primarily of calcium carbonate phases. Both sample types 
contained very small amounts of strontium or cesium wastes, nei- 
ther of which could be detected by microscopic techniques. The 
core-drilled sample contained radioactive Sr, '°7Cs, and Co that 
could be detected by B-y autoradiography. The autoradiograph re- 
vealed that these radionuclides were still present in the 20-year-old 
grout and that they had not migrated into the trapped shale frag- 
ments. 
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— ALSO TO CITATION(S) 4961, 4995, 4996, 5512, 6248, 6251, 6266, 


4983 (DM-TR—1-Vol.1) Influence of time dependent ef- 
fects on the disposal environments of — = intermediate 
level radioactive wastes. Vol. 1: summary rt. (Dames and 
Moore, London (UK)). Dec 1984. 51 51 "NTIS (US Sales 
Only), PC A04/MF AOl1. File Number 85703158. 

Reviews are presented firstly of potential events and proc- 
esses which may affect the evolution of the disposal environments 
of low and intermediate level radioactive wastes in Britain and sec- 
ondly of previous studies carried out worldwide in the field of time 
dependent effects. From the latter review available methodologies 
for inccrporating time dependence into radiological assessments are 
identified. Finally, proposals are presented for the design and devel- 
opment of a time dependent effects model, based on the existing far 
field state model (FFSM) developed for ONWI in USA. 
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4984 (DOE/EIS—0111F-Vol.1) Remedial actions at the 
former Vanadium Corporation of America uranium mill site, 
Durango, La Plata County, Colorado. Volume I. Text. Final 
Environmental Impact Statement. (USDOE Albuquerque 
Operations Office, NM. Uranium Mill Tailings Remedial 
Action Project Office). Oct 1985. 656p. NTIS, PC A99/MF 
A01; 1; GPO Dep. File Number DE86002963. 

This statement evaluates the environmental impacts associat- 
ed with the remedial actions for the residual radioactive materials 
remaining at the inactive uranium processing site located in Duran- 
go, La Plata County, Colorado. The site is a 126-acre tract of pri- 
vately owned land which contains approximately 1.6 million cubic 
yards of contaminated materials including 1.2 million cubic yards of 
uranium and vanadium tailings. The tailings were produced by the 
former United States Vanadium Corporation from 1943 to 1946 and 
by the Vanadium Corporation of America from 1949 to 1963. Va- 
nadium tailings and uranium ore were processed and sold to the US 
Atomic Energy Commission until the mill was closed in 1963. Five 
alternatives are considered in this statement. These alternatives are 
(1) no action, (2) stabilize the contaminated materials on the Duran- 
go site, (3) transport the contaminated materials by either truck or 
conveyor to the Bodo Canyon site for disposal and decontaminate 
the Durango site, (4) transport the contaminated materials to the 
Long Hollow site for disposal and decontaminate the Durango site, 
and (5) transport, reprocess, and dispose of the tailings at the Long 
Hollow site and decontaminate the Durango site. Alternative 3 is 
the DOE's preferred alternative. 


4985 (DOE/EIS—0111F-Vol.2) Remedial actions at the 
former Vanadium Corporation of America uranium mill site, 
Durango, La Plata County, Colorado. Volume II. Appendices. 
Final Environmental Impact Statement. (USDOE Albuquer- 
que Operations Office, NM. Uranium Mill Tailings Remedi- 
al Action Project Office). Oct 1985. 235p. NTIS, PC A11/ 
MF AOI; 1; GPO Dep. File Number DE86002964. 

Volume 2 contains the following: addendums to Appendices 
A - Conceptual Designs and Engineering Evaluations for Remedial 
Action Alternative 3b, D - Meteorological and Air-Quality Infor- 
mation, F - Water Resources Information, H - Radiological Infor- 
mation, I - Information on Populations, Socioeconomics, and Land 
Use; Appendix K - List of Agencies, Organizations, and Persons 
Receiving Copies of this Statement; Appendix L - Wildlife Mitiga- 
tion Plan; Appendix M - Seismic Evaluation; Appendix N - Tour- 
ism Evaluation; and Appendix O - Permits, Licenses, and Approv- 
als. 


4986 (INIS-mf—9472, pp 212) Environmental impact of 
uranium mines, Zavadsky, M.; Hladka, E.; Jansky, Z.; Kra- 
kora, P.; Skalicky, J. (Ustav Hygieny Prace v Uranoveho 
Prumyslu, Kamenna (Czechoslovakia)). 1981. (In Czech). 
NTIS (US Sales Only), PC Al1/MF AOl1. File Number 
DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

Published in summary form only. 


4987 (NUREG/CR—1553) Mock site radionuclide 
transport assessment. Donich, T.R.; Murray, W.A,; 
O'Connell, W.J. (Lawrence Livermore National Lab., CA 
SA)). Sep 1980. Contract W-7405-ENG-48. — 
CRL—52718). NTIS, PC Al2/MF AOl - GPO. File 
Number T1I86002700. 

A process for selection, characterization, and performance 
analysis of a mock site for a nuclear waste repository is assessed 
against the qualitative and quantitative criteria set forth in the NRC 
draft rule 10CFR60. The performance analysis for long-term radio- 
nuclide transport from the repository to the accessible environment 
utilized simplified models of resaturation/repressurization, package 
breach time, dissolution function, and radionuclide transport in 
groundwater. The transport model is a series of one-dimensional 
stream tubes leading from the repository to a discharge point at the 
ground surface. Model parameters were determined from field or 
generic data by simplified methods such as contour sketching and 
flow mass balance. The impact of parameter uncertainties was as- 
sessed by a Monte Carlo method. The mock site, located in a sedi- 


05 NUCLEAR FUELS 
0530 ENVIRONMENTAL ASPECTS 


mentary rock sequence of low permeability at a depth of approxi- 
mately 350 meters below ground surface, was qualitatively satisfac- 
tory for most of the 10CFR60 criteria, but was determined to be 
unsatisfactory because of economically exploitable resources and 
extensive borehole exploration in the area. Quantitatively, the over- 
all performance was found to be unsatisfactory because of the short 
breakthrough times (less than 1000 years) of technetium and iodine 
to the accessible environment. A nonparametric correlation analysis 
showed that the parameters for the waste dissolution/leaching rate 
and canister breach time control the uncertainty in the break- 
through time for these isotopes. For the actinides and most fission 
products, the regional geologic parameters - retardation factors and 
effective porosity - were most important. 


4988 (NUREG/CR—1693) Evaluation of isotope migra- 
tion - land burial. Water chemistry at commercially operated 
low-level radioactive waste disposal sites. Quarterly progress 
report, April-June 1980. Czyscinski, K.S.; Weiss, A.J. 
(Brookhaven National Lab., Upton, NY (USA)). Aug 1980. 
Contract AC02-76CH00016. 37p. (BNL-NUREG—S51265). 
NTIS, PC A03/MF AO1 - GPO. File Number T186002675. 

This report presents the analytical results for tritium content 
of soil cores taken at the Barnwell, South Carolina, disposal site, 
field measurements at Barnwell, concentrations of free chelating 
agents in selected trench waters, and the analyses of water samples 
collected at the Maxey Flats, Kentucky, disposal site. Tritium con- 
tents in soil cores taken below the trenches show a decrease in triti- 
um with depth to a minimum value at approximately ten meters, 
followed by an increase below this depth. This deeper maximum 
probably represents the downward movement of the previous years 
seasonal maxima for water infiltration into the trenches. This 
amount of downward migration from the trench bottom is approxi- 
mately what would be expected based on the hydraulic conductivi- 
ty of these sediments. Field measurements of trench waters at the 
Barnwell, South Carolina, disposal site indicate that the waters are 
chemically oxidizing regimes relative to those at Maxey Flats and 
West Valley. Analyses were performed to determine the amounts 
of free chelating agents DTPA, EDTA, and NTA in selected 
trenches at the Maxey Flats, West Valley, Barnwell, and Sheffield, 
disposal sites. Amounts of free chelating agents were generally 
below 1 yg/g, with one sample as high as 28 g/g. No drastic 
changes in trench water compositions were observed relative to 
previous sampling at Maxey Flats. The experimental interceptor 
trenches contain detectable amounts of strontium and plutonium. 
Tritium contents vary from typical disposal trench levels (E7-E8 
pCi/L) in trench IT-2E, downward four oders of magnitude in 
trench IT-5 in a decreasing trend along the line of experimental 
trenches. 


4989 (UCRL—92096) Derivation of a waste package 
source term for NNWSI from the results of laboratory ex- 
periments. Oversby, V.M.; Wilson, C.N. (Lawrence Liver- 
more National Lab., CA (USA); Westinghouse Hanford 
Co., Richland, WA (USA)). Sep 1985. Contract W-7405- 
ENG-48. 12p. (CONF-850995—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86001218. 

From Materials Research Society international symposium; 
Stockholm, Sweden (9 Sep 1985). 

Results are performed for the dissolution of Turkey Point 
pressurized water reactor (PWR) spent fuel in J-13 well water at 
ambient hot cell temperatures. These results are compared with 
those previously obtained on Turkey Point fuel in deionized water, 
on H.B. Robinson PWR fuel in J-13 water, and by other workers 
using various fuels in dilute bicarbonate groundwaters. A model is 
presented that represents the conditions under which maximum dis- 
solution of spent fuel could occur in a repository sited at Yucca 
Mountain, Nevada. Using an >xperimentally determined upper limit 
of 5 mg/1 for uranium solubility in J-13 water, a fractional release 
rate of 6.4 x 10~® per year is obtained by assuming that all water 
entering the repository carries away the maximum amount of urani- 
um. 14 refs., 3 figs., 3 tabs. 
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(WIPP-DOE—81) DOE responses to comments on 
the WIPP Final Environmental Impact Statement. (Westing- 
house Electric Corp., Pittsburgh, PA (USA)). Jan 1981. 
Contract AC04-78A 05346. 138p. NTIS, PC A07/MF AO}; 
1; GPO Dep. File Number DE86003334. 

The purpose of this report is to summarize and respond to 
public comments on the Final Environmental Impact Statement 
(FEIS) on the Waste Isolation Pilot Plant (WIPP) project. Each of 
the comments received on the WIPP FEIS within the public com- 
ment period established by the US Department of Energy (DOE), 
as described in the Federal Register, Vol, 45, p. 70539, was evaluat- 
ed by the DOE and considered in the preparation of the Record of 
Descision on the WIPP project. Comments received after the 
formal comment period were considered to the fullest extent possi- 
ble. 


(WIPP-DOE—81A) DOE responses to comments 
on the WIPP Final Environmental = Statement. Supple- 
ment. (Westinghouse Electric Co Pittsburgh, PA 
(USA). A, r 1981. Contract AC04-78 5346. 75p. NTIS, 
PC A04, A01; 1; GPO Dep. File Number D 6003331. 

The purpose of this supplement is to summarize and respond 
to additional comments provided by the state of New Mexico on 
the Final Environmental Impact Statement (FEIS) for the Waste 
Isolation Pilot Plant (WIPP) project. These comments on the 
WIPP FEIS were forwarded separately by a cover letter from the 
Health and Environment Department, Environmental Evaluation 
Group (EEG) on January 15, 1981, and collectively from the State 
Planning Division, via a cover letter by Governor King, on Febru- 
ary 12, 1981. None of these transmittals were received during the 
public comment period established by the US Department of 
Energy (DOE), as described in the "Federal Register” (Vol. 45, p. 
70539). The EEG comments, together with earlier state comments, 
were considered in the development of the Record of Decision for 
the WIPP project. 


0540 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 4984, 4985 


4992 (CONF-851115—32) Radiation dose rates from 
consolidated fuel in current generation shipping casks. Parks, 
C.V.; Hermann, O.W.; Knight, J.R. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 7p. 

NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86002189. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

As part of a DOE study of public risk from cask transport of 
consolidated and unconsolidated spent fuel cooled beyond five 
years, radiation dose rates from two current generation shipping 
casks were evaluated. The IF300 rail shipping cask (with a capacity 
of seven PWR assemblies) and NLI 1/2 truck shipping cask (with a 
capacity of one PWR assembly) were selected as appropriate cask 
models. A Westinghouse 17 x 17 fuel assembly with a 3.3 wt % 
*35U enrichment, operated at a specific power of 37.55 MW/MTU 
for 880 full-power days (20% downtime in history), and discharged 
at a burnup of 33 GWD/MTU was specified. Results for spent fuel 
cooling times of 5, 10, 15, and 25 years are reported here. 


(WIPP-DOE—41) Waste Isolation Pilot Plant. 

Side nua: cienmians of enae wad aniadiadieaeae 
direct access by exploratory drilling in geologic waste reposi- 
tories. (Wi ouse Electric Corp., Pittsburgh, PA 
rae Jul 1979. Contract ‘AC04-78A105346. 25p. NTIS, 

PC A02/MF A01; GPO Dep. File Number DE8 3402. 

This study report summarizes the results of an investigation 

of time intervals which can be reasonably assumed to occur prior 
to any hypothetical breaching of the Waste Isolation Pilot Plant 
(WIPP) repository by exploratory drilling. Such drilling represents 
the worst-case mode of direct access to the isolated radioactive 
waste for introducing it to the bisphere. Where appropriate, site- 
specific information is used in the development of the time of isola- 
tion assessment. However, for waste repositories in nearly all types 
of geologic media, direct repository breaching by exploratory drill- 
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ing represents a plausible communication event for release of ra- 
dionuclides to the biosphere. The consequences of such breaching 
events are primarily a function of the waste inventory at the time 
breaching, so that the concerns for direct access intrusion are not 
restricted to the WIPP. Accordingly the results of this study are 
applicable either, directly or with some minor modifications, ge- 
nerically to geologic waste repositories. 


4994 Monte Carlo simulation of the sequential probabil- 
ity ratio test for radiation monitoring. Coop, K.L. (Los 
Alamos National Lab., Los Alamos, NM). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
qoonn NS-32: No. 1, 934-938(Feb 1985). (CONF- 
841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A computer program simulates the Sequential Probability 
Ratio Test (SPRT) using Monte Carlo techniques. The program, 
SEQTEST, performs random-number sampling of either a Poisson 
or normal distribution to simulate radiation monitoring data. The 
results are in terms of the detection probabilities and the average 
time required for a trial. The computed SPRT results can be com- 
pared with tabulated single interval test (SIT) values to determine 
the better statistical test for particular monitoring applications. Use 
of the SPRT in a hand-and-foot alpha monitor shows that the 
SPRT provides better detection probabilities while generally re- 
quiring less counting time. Calculations are also performed for a 
monitor where the SPRT is not permitted to the take longer than 
the single interval test. Although the performance of the SPRT is 
degraded by this restriction, the detection probabilities are still simi- 
lar to the SIT values, and average counting times are always less 
than 75% of the SIT time. Some optimal conditions for use of the 
SPRT are described. The SPRT should be the test of choice in 
many radiation monitoring situations. 


The Weldon Spring site remedial action project. 


or E.G.; Keller, E.L.; Turi, G. ent of 
Energy, Washington, DC). Transactions of the American Nu- 
clear Society; 49: 43(1985). (CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


4996 Inclusion of vicinity properties in the uranium mill 
tailings remedial action program. Brazley, L.C.; Young, C.D. 
ent of Energy, Washington, ). Transactions of 
the American Nuclear Society; 49: 38-39(1985). (CONF- 
850610—). 
From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


0550 REGULATIONS 


REFER ALSO TO CITATION(S) 4947, 5867, 5874, 6163, 6165 


4997 (LA-UR—85-3736) Applications of a portable 
MCA in nuclear safeguards. Halbig, J.K.; Klosterbuer, S.F.; 
Cameron, R.A. (Los Alamos National Lab., NM (USA); 
EG and G, Inc., Las Ve; NV (USA)). 1985. Contract W- 
7405-ENG-36. 6p. (CONF-851009—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002440. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The DSD-2056-4K portable multi-channel analyzer (PMCA) 
is a standard tool used in both international and domestic safe- 
guards. This tool and the built-in user programs have been field 
proven. For applications where the manpower to program built-in 
programs is not available, programs in external computers can con- 
trol the PMCA. A set of general purpose setup and analysis subrou- 
tines have been written in BASIC to be used directly or as a guide 
in the external applications. While safeguards and the nuclear indus- 
try are just beginning to make use of the present PMCA, we are 
looking into ways of making it easier to write internal programs for 
the PMCA and into replacing its current 8-bit processor with a 16- 
bit processor to give it the capability to do very involved analysis 
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such as peak fitting and detailed plutonium isotopic analysis. 8 refs., 
3 figs. 


4998 (NUREG—0430-Vol.5-No.2) Licensed fuel facility 
status report. Volume 5, No. 2. Inventory difference data, 
July 1984-December 1984. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Inspection and En- 
forcement). Oct 1985. 13p. NTIS, PC A02/MF A01 - GPO. 
File Number T1869003 

NRC is committed to the periodic publication of licensed 
fuel facilities’ inventory difference data, following agency review of 
the information and completion of any related investigations. Infor- 
mation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


4999 (NUREG—0540-Vol.7-No.9) Title list of docu- 
ments made publicly available, September 1-30, 1985. Volume 
71, No. 9. (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Technical Information and Document 
Control). Oct 1985. on NTIS, PC A21/MF AO1 - GPO. 
File Number T186900339. 

This document is a monthly publication containing descrip- 
tions of information received and generated by the US NRC. This 
information includes docketed material associated with civilian nu- 
clear power plants and other uses of radioactive materials, and non- 
docketed material received and generated by NRC pertinent to its 
role as a regulatory agency. The following indexes are included: 
Personal Author Index, Corporate Source Index, Report Number 
Index, and Cross Reference to Principal Documents Index. 


5000 (NUREG/CR—1329) Physical protection of nucle- 
ar facilities. Quarterly progress report, October-December 
1979, ——— L.D. (ed.). (Sandia National Labs., Albu- 
po 0 lg (USA)). Mar 1980. Contract AC04- 


6DP00789. 16p. (SAND—80-0399). NTIS, PC A02/MF 
A01 - GPO. File Number T186002756. 

All of the activities during the past quarter were related to 
the facility characterization and evaluation methodology develop- 
ment efforts. The principal facility characterization activities in- 
cluded (1) the vital area analyses of operating reactor facilities, (2) 
support for studies of the Three Mile Island incident, and (3) the 
development of importance measures for rank ordering vital areas. 
Evaluation methodology work concentrated on continued develop- 
ment the Safeguards Automated Facility Evaluation (SAFE) meth- 
odology and contractor support related to the Safeguards Network 
Analysis Procedure (SNAP) application. Vital area analyses were 
performed on a total of nine boiling water reactors and six pressur- 
ized water reactors during the past quarter. Computer codes for the 
calculation of importance measures for rank ordering vital areas 
were developed. A user’s manual for the SANDIA-ORIGEN com- 
puter code, which calculates detailed isotopic composition as a 
function of time in nuclear reactor fuel irradiation and radioctive 
decay problems, was published. The SANDIA-ORIGEN computer 
code has been used to provide calculations of core inventory for 
Three Mile Island. Work on the SAFE methodology centered on 
the preparation of documentation for the methodology and the 
modification to many of the computer codes currently used in or 
planned for SAFE. Volumes II and III of the SAFE Users Manual 
are presently being written. Modifications have been made to the 
Brief Adversary Threat Loss Estimator (BATLE) model, the Ad- 
versary Path (ADPATH) routine, the Minimum Detection Proba- 
bility and Time (MINDPT) code, and the Pathfinding Simulation 
(PATHS) code. 


5001 (NUREG/CR—1448) Physical protection of nucle- 
ar facilities. Quarterly progress report, January-March a 
Se am L.D. (ed.). (Sandia National Labs., Alb _ 

NM (USA)). Jul 1980. Contract AC04-76DP00789 
(SAND—80-1006). NTIS, PC A02/MF AOl - GPO. Fi e 
Number T1I86002776. 

In-house activities this quarter were principally related to fa- 
cility characterization or evaluation methodology tasks. Facility 
characterization activities concentrated on the vital area analyses of 
operating reactor facilities. Existing computer codes for rank order- 
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ing of vital areas were extended by the addition of subroutines to 
allow calculations of approximations to the importance measures. 
Several new approximation methods applicable to the vital area 
ranking techniques were also examined. Evaluation methodology 
efforts this quarter concerned primarily the Safeguards Automated 
facility Evaluation (SAFE) methodology and the Brief Adversary 
Threat Loss Estimator (BATLE) model. In support of a study on 
design concepts for sabotage protection, the SAFE methodology 
was applied to the Standardized Nuclear Unit Power Plant System 
(SNUPPS) facility. Alternative SNUPPS facility designs were also 
analyzed using SAFE. Documentation of the SAFE methodology 
is approaching completion. The initial draft of Volume III of the 
SAFE Users Manual is still being prepared, and new sections are 
being added. At the request of the NRC, modifications have been 
made to the new BATLE model, and the model is being refined. A 
version of BATLE which allows a user to vary combinations of 
input parameters and study the corresponding simulation results 
was also completed this quarter. This new BATLE version was 
used to perform sensitivity studies; the data generated by these sen- 
sitivity studies will be included in a forthcoming BATLE user's 
guide. Work also continued on SEADIF, an interface program 
which will be used to combine SAFE and the Safeguards Engineer- 
ing and Analysis Data Base (SEAD). 


(NUREG/CR—1487) Vital area analysis using 
ond Stack, D.W.; Francis, K.A. (Sandia National Labs., Al- 
buquerque, NM (USA)). May 1980. Contract AC04- 
76DP00789. 23p. (SAND—80-1095). NTIS, PC A02/MF 
AO0l - GPO. File Number T1I86002749. 

This report describes the use of the Set Equation Transfor- 
mation System (SETS) for vital area analysis. Several concepts are 
introduced which enable the analyst to construct more efficient 
SETS user programs to perform vital area analysis. The advantages 
of performing the transformation of variables without first deter- 
mining the minimal cut sets of the fault tree are discussed. A 
“bottom-up” approach to solving a fault tree is presented. The 
techniques described for vital area analysis are also suitable and ef- 
ficient for many kinds of common cause analysis. 


5003 (NUREG/CR—1574) Data requirement compari- 
son between the fixed site upgrade rule guidance compendium 
and the Structured Assessment Approach Licensee Submittal 
Document. Parziale, A.A.; Sacks, I.J. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1980. Contract W-7405- 
ENG-48. 25p. (UCID—18671). NTIS, PC A02/MF AOI - 
GPO. File Number T186002709. 

We compared the Structured Assessment Approach’s (SAA) 
Licensee Submittal Document (LSD) with the Fixed Site Physical 
Protection Upgrade Rule Guidance Compendium Standard Format 
and Content (SFC) Guide using correlation matrices to see how 
well the data requirements of the SFC Guide coincided with those 
of a specific automated vulnerability assessment technique for fixed- 
site nuclear fuel cycle facilities, namely, SAA. We found that a lim- 
ited SAA assessment is possible using the SFC Guide, but signifi- 
cant and critical safeguards vulnerabilities might be missed. Also, it 
was found that in some cases the organization and format of the 
SFC Guide input data and information made the preparation of 
data for the SAA somewhat awkward. 2 refs., 2 tabs. 


(NUREG/CR—1610-Vol.1-No.3) Inspection meth- 

ods for physical protection project, Volume 1 No. 3. Quarter- 

ly report, September-November 1980. Bowden, D.D.; Mini- 

p Foon C.; Olson, A.W.; Rogue, G.; Savage, J.W.; ; Thatcher, 

R.W. (Lawrence Livermore National Lab., CA (USA)). 31 

Dec 1980. Contract W-7405-ENG-48. . (UCID—18123- 

80-3). NTIS, PC A02/MF A0l1 - GPO. File Number 
186002706. 

This is the seventh quarterly report to the US Nuclear Reg- 
ulatory Commission (NRC) on the progress at Lawrence Liver- 
more National Laboratory (LLNL) in the Inspection Methods for 
Physical Protection (IMPP) p.oject. The report details the produc- 
tion status of the procedures in the replacement modules for physi- 
cal protection of power reactors, nonpower/research reactors, stra- 
tegic special nuclear materials (SSNM) fixed sites, and transporta- 
tion of special nuclear materials (SNM). In addition to the replace- 
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ment modules, new modules have been developed in personnel 
training and qualifications plan (Appendix B to 10 CFR 73) and in 
safeguards contingency plans (Appendix C to 10 CFR 73). A new 
module containing regulation catalogs is also being developed for 
licensee implementing procedures. Trips, data-gathering tasks, and 
results of the October 15-16, 1980 Office of Research-Office of In- 
spection and Enforcement-Regions-IMPP meeting are discussed. 7 
tabs. 


(NUREG/CR—1725-Vol.3) Guard Training and 
Qualification Procedures. Alternative inspection strategies for 
full implementation. Volume 3. (Science Applications, Inc., 
La Jolla, CA (USA)). 8 Apr 1980. Contract W-7405-ENG- 
48. 92p. (UCRL—15276-Vol.3). NTIS, PC A05/MF AOI - 
GPO. File Number TI86002652. 

This is Volume 3 in a series on the Lawrence Livermore Na- 
tional Laboratory Nuclear Systems Safety/Safeguards Program’s 
study on the Guard Training and Qualification inspection method- 
ology. This effort was requested by the Office of Nuclear Regula- 
tory Research of the US Nuclear Regulatory Commission for the 
Office of Inspection and Enforcement. This volume presents the al- 
ternative inspection procedures for inspecting the licensee's per- 
formance after full implementation of the site Guard Training and 
Qualification Plans. It also presents the need for inspection modules 
as a result of an analysis of the interim inspection procedures. 


(NUREG/CR—1725-Vol.4) Guard training and 
qualification procedures, Guard training and qualification in- 
spection methods. Final report. Volume iv. (Science Applica- 
tions, Inc., La Jolla, CA (USA)). 8 oo 33 1980. Contract W- 
7405-ENG-48. 135p. (UCRL—15276-Vol.4). NTIS, PC 
A07/MF AOi - GPO. File Number T186002673. 

This is Volume 4 in a series on the Lawrence Livermore Na- 
tional Laboratory Nuclear Systems Safety/Safeguards Program's 
study on the Guard Training and Qualification inspection method- 
ology. This effort was requested by the Office of Nuclear Regula- 
tory Research of the US Nuclear Regulatory Commission for the 
Office of Inspection and Enforcement. This volume provides a 
comprehensive summary of the entire study effort. The reasoning 
behind various aspects of the study is also provided in this report. 


5007 (NUREG/CR—4392) Measures of safeguards risk 
employing PRA (MOSREP): a methodology for estimating 
risk impacts of safeguards measures. Horton, W.; Lobner, P.; 
Karimian, S.; O’Brien, J. (Brookhaven National Lab., 
Upton, NY (USA); Science Applications International 
Corp., La Jolla, CA (USA)). Oct 1985. Contract AC02- 
76CHO00016. 258p. (BNL-NUREG—51926). NTIS, PC 
A12/MF AO1 - GPO. File Number T186003446. 

This report presents a method called Measures of Safeguards 
Risk Employing PRA (MOSREP) which was developed to system- 
atically evaluate the desirability of sabotage vulnerability reduction 
measures. The method has been specifically designed to be a start- 
ing point for resolving Generic Issue A-29. MOSREP has been de- 
signed to provide a technical basis for regulatory actions involving 
design changes, damage control measures, physical protection 
measures, and other safeguards measures aimed at reducing vulner- 
ability to sabotage, vandalism, and tampering at nuclear power 
plants. It is the intent of MOSREP to provide support to the NRC 
staff in determining effective regulatory strategies and evaluating 
trade-offs associated with activities which impact both safeguards 
and safety. 


5008 Integration of NDA instruments into the Savannah 
River Plant computer network. Baker, A.L.; Baker, M.P. 
(Los Alamos National Lab., Los Alamos, NM). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
eee er NS-32: No. 1, 984-986(Feb 1985). (CONF- 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The Safeguards Systems Group at the Los Alamos National 
Laboratory is collaborating with several other national laboratories 
in designing an integrated, state-of-the-art nondestructive assay 
(NDA) system for a new facility being constructed at the Savannah 
River Plant. We have focused our efforts on the development of an 


ERA-11/3 / 662 


Instrument Control Computer (ICC) that will perform interfacing 
and communication tasks among small computers controlling NDA 
instruments in the Sample Assay Room and the Feed Assay Room, 
the host computer for the process control system, and an existing 
nuclear materials accounting computer. Solution sample scheduling, 
feed-material sample verification, and other ICC functions will be 
described in detail. 


5009 Nondestructive assay system development for a 
plutonium scrap recovery facility. Hsue, S.T.; Baker, M.P. 
(Los Alamos National Lab., Los Alamos, NM). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Pen - ga NS-32: No. 1, 979-980(Feb 1985). (CONF- 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

A plutonium scrap recovery facility is being constructed at 
the Savannah River Plant (SRP). The safeguards groups of the Los 
Alamos National Laboratory have been working since the early 
design stage of the facility with SRP and other national laboratories 
to develop a state-of-the-art assay system for this new facility. Not 
only will the most current assay techniques be incorporated into 
the system, but also the various nondestructive assay (NDA) instru- 
ments are to be integrated with an Instrument Control Computer 
(ICC). This undertaking is both challenging and ambitious; an 
entire assay system of this type has never been done before in a 
working facility. This paper will describe, in particular, the effort 
of the Los Alamos Safeguards Assay Group in this endeavor. Our 
effort in this project can be roughly divided into three phases: 
NDA development, system integration, and integral testing. 


5010 Interesting relationships between process measure- 
ments and material balances at the Los Alamos a fa- 
cility. Longmire, V.; Brandt, D.; Marshall, Williams, 
J.D. (Los Alamos National Lab., Los Alamos, ‘iy Trans- 
actions of the American Nuclear Society; 49: 188(1985). 
(CONF-850610—). 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 PHYSICAL ISOTOPE SEPARATION 


5011 (MLM—3305) Mound activities in chemical and 
=— research, January-June 1985. (Monsanto Research 

Corp., Miamisburg, OH (USA). Mound). 25 Oct 1985. Con- 
tract AC04-76D 53. 25p. NTIS, PC A02/MF AO1. File 
Number DE86002541. 

Additional experiments were run with carbon disulfide in 
order to further explore the relationship between the isotopic ther- 
mal diffusion factor and differences in molecular masses and mo- 
ments. Experiments with materials at three levels of **S enrichment 
were used to get thermal diffusion factors for four binary molecular 
pairs, three involving sulfur substitution and one involving carbon 
substitution. An equation of the same form as that used for substi- 
tuted benzenes was found to reproduce the data quite closely. The 
term involving the mass difference was nearly the same as that for 
the benzenes. The effect of the second moment, however, was 
much larger for carbon disulfide. A liquid phase thermal diffusion 
column with a hot-to-cold wall spacing of 406 um was assembled 
and tested for calcium isotope separation. The experiment, which 
was done with a 36 wt % aqueous calcium nitrate solution, yielded 
a separation equivalent to a value of 0.150 for the logarithm of the 
*®Ca/“Ca separation factor. The result is consistent with the value 
of 0.136 predicted on the basis of earlier experiments with a column 
having a nominal spacing of 305 ym. Work on calcium isotope en- 
richment by ion exchange chromatography with a macrocyclic 
compound was completed. Calcium-crown complexes were found 
to be present in both fluid and solid phases of the chromatogravhy 
column. Thermal diffusion factors for equimolar mixtures of neon 
and argon with carbon dioxide have been measured in the tempera- 
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ture range from 250 to 700 K. The data were obtained in a 20-tube 
trennschaukel or “swing separator.” 


5012 Isotope separation apparatus and method. Feld- 
man, B. J. (to The United States of America as represented 
by the United States Department of Energy). US Patent 
4,526,664. 2 Jul 1985. Filed date 1 Apr 1974. vp. 

PAT-APPL-457671. 

The invention relates to an improved method and apparatus 
for laser isotope separation by photodeflection. A molecular beam 
comprising at least two isotopes to be separated intersects, prefer- 
ably substantially perpendicular to one broad side of the molecular 
beam, with a laser beam traveling in a first direction. The laser 
beam is reflected back through the molecular beam, preferably in a 
second direction essentially opposite to the first direction. Because 
the molecules in the beam occupy various degenerate energy levels, 
if the laser beam comprises chirped pulses comprising selected 
wavelengths, the laser beam will very efficiently excite substantially 
all unexcited molecules and will cause stimulated emission of sub- 
stantially all excited molecules of a selected one of the isotopes in 
the beam which such pulses encounter. Excitation caused by first 
direction chirped pulses moves molecules of the isotope excited 
thereby in the first direction. Stimulated emission of excited mole- 
cules of the isotope is brought about by returning chirped pulses 
traveling in the second direction. Stimulated emission moves emit- 
ting molecules in a direction opposite to the photon emitted. Be- 
cause emitted photons travel in the second direction, emitting mole- 
cules move in the first direction. Substantial molecular movement 
of essentially all the molecules containing the one isotope is accom- 
plished by a large number of chirped pulse-molecule interactions. A 
beam corer collects the molecules in the resulting enriched diver- 
gent portions of the beam. 


0702 RADIATION SOURCES 


5013 (NITAR—31(596)) Technological features of 
remote assembling of californium-252 miniature neutron 
sources. Zinkovskij, V.I.; Krylov, E.A.; Akulyshev, A.S. 
(Nauchno-Issledovastel’skij Inst. Atomny kh _Reaktorov, Di- 
mitrovgrad (USSR)). 1983. 14p. (In Russian ). NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE85703306. 

Constructions of californium-252 neutron radiation sources 
from the viewpoint of their remote assembling are analyzed. It is 
shown that for realizing intrachamber transport technology of 
source assembling elements special facility-supports are required. 
These facilities prevent assembling elements from mechanicai dam- 
ages, they permit to shift elements by manipulators and also per- 
form other functions. The flowsheets of the technological process 
of sources assembling, methods of their sealing and testing are 
given. On the basis of the analysis of the existing technology of cal- 
ifornium sources assembling the conclusion is drawn on subsequent 
improvement of the technologic process of assembling in the direc- 
tion of complex automation. 


0703 ISOTOPIC POWER SUPPLIES 


5014 (LA—10408-MS) General-Purpose Heat Source 
Safety Verification Test series: SVT-7 through SVT-10. 
George, T.G.; Pavone, D. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 53p. NTIS, 
PC A04/M A01; GPO Dep. File Number DE86003282. 

The General-Purpose Heat Source (GPHS) is a modular 
component of the radioisotope thermoelectric generator that will 
supply power for the Galileo and Ulysses (formerly ISPM) space 
missions. The GPHS provides power by transmitting the heat of 
238PuO, a-decay to an array of thermoelectric elements. Because 
the possibility of an orbital abort always exists, the heat source was 
designed and constructed to minimize plutonia release in any acci- 
dent environment. The Safety Verification Test (SVT) series was 
formulated to evaluate the effectiveness of GPHS plutonia contain- 
ment after atmospheric reentry and Earth impact. The first report 
(covering SVT-1 through SVT-6) described the results of flat and 
side-on module impacts. This report describes module impacts at 
angles of 15° and 30° 


5015 (LA—10498-MS) Behavior of plutonium oxide par- 
ticulates in a simulated Florida environment. Heaton, R.C.; 
Patterson, J.H.; Coffelt, K.P. (Los Alamos National Lab., 
NM (USA)). Aug 1985. Contract W-7405-ENG-36. 27p. 
NTIS, PC A03 A0l; 1; GPO Dep. File Newer 
DE86003298. 

The behavior of 7**Pu oxide particles (20 to 74 wm in diame- 
ter) deposited on a soil surface was studied by using an environ- 
mental test chamber. The soil was obtained from Florida orange 
groves, and the chamber was set up to simulate a Florida climate. 
After more than 9 months and more than 60 simulated rainfalls, the 
plutonium oxide particles remained on top of the soil and showed 
no evidence of having moved down into the soil column. Plutoni- 
um was released into the soil drainages at the rate of 18 ng/m?/L. 
This release, which represents a minute portion of the source, ap- 
pears to correlate with the volume of the drainage rather than with 
time and probably consists of plutonium attached to very fine soil 
particles. The average concentration of plutonium observed in the 
air was 7 fCi/L, which on an absolute basis, represents 8 x 10~'% 
of the source material. Thus the generation of airborne plutonium 
constitutes an insignificant release pathway in terms of the original 
source. However, the air concentration during, and especially at 
the beginning of, a rainfall was typically much higher (1400 fCi/L). 
This concentration decayed rapidly after the end of the rainfall. 
These results are compared with those from past experiments, and 
their implications are discussed. 


5016 (LA—10511-PR) Space Nuclear Safety Program. 
Progress report, March 1984, Zocher, R.W.; George, T.G. 
(comps.). (Los Alamos National Lab., NM (USA)). Au 
1985. Contract W-7405-ENG-36. 3lp. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86003278. 

This technical monthly report covers studies related to the 
use of ***PuQ, in radioisotope power systems carried out for the 
Office of Special Nuclear Projects of the US Department of 
Energy by Los Alamos Laboratory. They are divided into: general- 
purpose heat source, lightweight radioisotope heater unit, and 
safety technology program. 43 figs., 2 tabs. 


5017 (MLM—3293-Vol.2) Light-Weight Radioisotope 
Heater Unit Safety Analysis Report (LWRHU-SAR). Volume 
II. Accident model document. Johnson, E.W. (Monsanto Re- 
search Corp., Miamisburg, OH (USA). Mound). Oct 1985. 
Contract AC04-76DP00053. 118p. NTIS, PC A06/MF AOl1; 
1; GPO Dep. File Number DE86001454. 

Purposes. of this volume (AMD), are to: Identify all malfunc- 
tions, both singular and multiple, which can occur during the com- 
plete mission profile that could lead to release outside the clad of 
the radioisotopic material contained therein; provide estimates of 
occurrence probabilities associated with these various accidents; 
evaluate the response of the LWRHU (or its components) to the 
resultant accident environments; and associate the potential event 
history with test data or analysis to determine the potential interac- 
tion of the released radionuclides with the biosphere. 
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5018 (EUR—9273) Efficiency and long term stability of 
water splitting devices. Kalyanasundaram, K.; Gratzel, M. 
(Commission of the European Communities, Luxembourg). 
1984. 31p. Commission of the European Communities, Lux- 
embourg. 

Colloidal semiconductors and high surface area semiconduct- 
ing powders have been tested as mediators in the light induced 
cleavage of water into hydrogen and oxygen as well as the cleav- 
age of H2S into He and sulfur. Basic studies concerning charge 
transfer phenomena at the semiconductor/solution interface have 
been performed. New methods for dispersing highly active catalysts 
on the semiconductor surface have been developed. Overall light to 
chemical conversion efficiencies achieved in the water cleavage 
process are 0.1 to 0.2 %. Oxygen carrier function of the TiO2 parti- 
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cles allows to sustain water cleavage at room temperature. Several 
systems have been scaled up and tested under sunlight. 


5019 (EUR—9687-EN) Hydrogen recovery from gas 
mixtures using metal hydrides suspended in slurry. Ptasinsky, 
K.J.; Swaaij, W.P.M. van; Holstvoogd, R.; Versteeg, G.; 
Beenackers, A.A.C.M. (Commission of the European Com- 
munities, Luxembourg. Directorate-General for Informa- 
tion, Market and Innovation). 1985. 40p. Commission of the 
European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

The recovery of hydrogen from producer gas obtained by 
air gasification is a key process for a viable methanol from bio- 
mass” route. The present available technology is less feasible for 
the hydrogen recovery from producer gas and therefore a new 
method is proposed. This method is based on the absorption of hy- 
drogen in a slurry containing finely dispersed particles of metal hy- 
dride in an inert liquid. The method has several attractive features 
such as easy continuous operation, improved heat transfer to metal 
particles and reduction of problems known to occur in discontinu- 
ously operated fixed beds, which is the conventional way of oper- 
ation. Under the present contract, a start has been made from just 
an idea of the new continuous hydrogen recovery process up to the 
pilot plant scale. Experimental results for a LaNis-silicone oil slurry 
system are presented. It is shown that the system is very reactive 
and the conversion rates per unit volume reactor can be at least as 
high as in dry systems with other conditions similar. The chemical 
absorption of hydrogen in an slurry appears to be controlled by the 
diffusion of hydrogen through the liquid film and the possibility of 
chemical enhancement of the mass transfer process is discussed. 
The continuous pilot plant designed under the contract and the ex- 
perimental programme are described. 


Solar thermal hydrogen production with a direct 
flux chemical reactor. Neale, D.H.; Cassanova, R.A. (Geor- 
gia Inst. of Technology, Atlanta, GA). pp 537-548 of Alter- 
native energy source VI: vol. 3: wind/ocean/nuclear/hy- 
drogen. Veziroglu, T.N. Washington, DC; Hemisphere Pub- 
lishing Co. (1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

A generic solar thermal entrained particle direct flux reactor 
has been built and tested with inert and reacting flows. Initial tests 
with inert particles entrained in steam demonstrated the solar wor- 
thiness of the hardware, the flexibility of the system and the feasi- 
bility of the concept. Subsequent tests using 404m carbon entrained 
with steam to produce hydrogen and carbon monoxide (water gas) 
were successful but revealed the need for increased reactor tem- 
peratures and/or longer particle residence times to improve effec- 
tiveness. 
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REFER ALSO TO CITATION(S) 5751, 5752, 5753, 5754, 5755, 5756, 5757, 
5758, 5759, 5760, 5761, 5762, 5763, 5764, 5765, 5766, 5767, 5801 


(UCRL—93473) Enhancement of premixed H2/air 
flames with photochemically produced radicals: analytical 
modeling. Lavid, M.; Stevens, J.G.; Westbrook, C.K. (M.L. 


Energia, Inc., Princeton, NJ (USA); Lawrence Livermore 
National Lab., CA (USA)). Oct 1985. Contract W-7405- 
ENG-48. 6p. (CONF-851133—1). NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86002602. 

From Fall technical meeting of the Eastern Section of the 
Combustion Institute: chemical and physical processes in combus- 
tion; Philadelphia, PA, USA (4 Nov 1985). 

Many combustion applications are presently limited by con- 
straints associated with the combustion process itself, such as flam- 
mability, flame propagation, ignition and stability. As part of an Air 
Force sponsored program, initiation and enhancement of combus- 
tion by irradiation of unsensitized fuel-oxidizer mixtures is being in- 
vestigated at M.L. ENERGIA, Inc. In this paper we report on our 
continuing analytical findings of radiative enhancement in hydro- 
gen-air mixtures at atmospheric pressure. 4 refs., 2 figs., 1 tab. 
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5022 (DOE/PC/30021--11i8) Catalyst and reactor de- 
velopment for a liquid phase Fischer-Tropsch process, Quar- 
terly technical progress report, 1 April-30 June 1984, Carroll, 
W.E.; Cilen, N.; Motika, S.A. (Air Products and Chemicals, 
Inc., Allentown, PA (USA)). Mar 1985. Contract AC22- 
80PC30021. lip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002827. 

In the fifteenth quarter work continued for two major tasks: 
(1) Slurry Catalyst Development, and (2) Catalyst A Development. 
For task one, parametric gas phase screening tests were concluded 
on a “modified” conventional catalyst and an optimum preparation 
and activation procedure chosen for diesel fuel selectivity. A short 
term slurry test of this catalyst showed promising results. Further 
work in modifying the composition of this catalyst may be worth- 
while. Two tests were conducted on Catalyst A this quarter: (1) A 
test to determine the effect of air calcination pretreatment. At the 
same process conditions, the bulk activity was nearly three times 
that of the uncalcined batch of this catalyst. The diesel fuel frac- 
tion, however, was considerably lower. (2) A retest of a modified 
version of this catalyst, A’. The results of this test indicte that: the 
selectivity of A’ is highly dependent on the CO/Hz ratio; tempera- 
ture affects both the activity and product selectivity (a 15% in- 
crease in bulk activity and a shifting of products into the lower mo- 
lecular weight region resulted from an increase in temperature from 
240 to 260°C); and reproducibility of lower temprature results are 
not possible after extended testing at a higher temperature level in- 
dication that the performance of the catalyst is dependent on its his- 
tory of operating conditions. A number of gas phase activation pro- 
cedures were tested on Catalyst A’. No appreciable difference in 
activity and selectivity was observed. A test of air calcination pre- 
treatment before gas phase activation, however, resulted in an ap- 
preciable increase in bulk activity and increase in the yield of gaso- 
line fuel. 


(DOE/PC/70028—T5) Improved catalysts for 

liquid hydrocarbon fuels from syngas. Fourth quarterly tech- 

nical progress report, July-September 1985. (Union Carbide 

Corp., Tarrytown, NY (USA). Tarrytown Technical 

Center). 1985. Contract AC22-84PC70028. 312p. NTIS, PC 
A14/MF AO1; 1; GPO Dep. File Number DE86002262. 

The objective of the contract is to consolidate the advances 
made during the previous contract in the conversion of syngas to 
motor fuels using Molecular Sieve-containing catalysts and to dem- 
onstrate the practical utility and economic value of the new cata- 
lyst/process systems with appropriate laboratory runs. Work on the 
program is divided into the following six tasks: (1) preparation of a 
detailed work plan covering the entire performance of the contract; 
(2) preliminary techno-economic assessment of the UCC catalyst/ 
process system; (3) optimization of the most promising catalyst de- 
veloped under prior contract; (4) optimization of the UCC catalyst 
system in a manner that will give it the longest possible service life; 
(5) optimization of a UCC process/catalyst system based upon a tu- 
bular reactor with a recycle loop containing the most promising 
catalyst developed under Tasks 3 and 4 studies; and (6) economic 
evaluation of the optimal performance found under Task 5 for the 
UCC process/catalyst system. Progress reports are presented for 
tasks 2 through 5. 232 figs., 19 tabs. 


5024 (PNL-SA—13464) Bench scale studies on catalytic 
gasification of biomass. Mudge, L.K.; Baker, E.G.; Brown, 
am Wilcox, W.A. (Pacific Northwest Labs., Richland, 

A (USA)). Oct 1985. Contract AC06-76RL01830. 24p. 
(CONF. 8510167—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002820. 

From Biomass thermal chemical conversion contractors’ 
meeting; Minneapolis, MN, USA (15 Oct 1985). 





665 / ERA-11/3 


Results of bench scale studies on development of catalysts 
for conversion of biomass to specific gas products are described in 
this report. The primary objective of these studies was to define op- 
erating conditions that give a long catalyst lifetime when used in 
biomass gasification. Nickel based catalysts that were found to be 
active for conversion of wood to synthesis gases in previous studies 
were evaluated. These catalysts remained active indefinitely in lab- 
oratory studies but lost activity rapidly when evaluated in a process 
research unit (PRU). Bench scale equipment was designed and in- 
stalled to allow resolution of differences in laboratory and PRU re- 
sults. Three different process configurations for testing secondary 
catalysts were evaluated: (1) catalyst mixed with the fluid-bed ma- 
terial in the gasifier; (2) catalyst in a separate fixed-bed reactor 
where it contacted products from the gasifier; and (3) a configura- 
tion similar to (2) where the separate reactor was operated as a 
fluid bed. In the separate fluid-bed reactor NiCuMo on silica-alumi- 
na and Ni on a-alumina remained active throughout testing for gen- 
eration of synthesis gas from wood at 750°C similar to previous re- 
sults obtained in the laboratory. Deactivattion of these same cata- 
lysts occurred within 10 hours when used in configuration 1 similar 
to results obtained previously in the PRU. Using configuration 2 
these catalysts remained active for only 20 to 40 hours. 5 refs., 8 
figs., 7 tabs. 


(PNL-SA—13493) Comparative analysis of gasifi- 
pa I condensates. Elliott, D.C. (Pacific North- 
west Labs., Richland, WA (USA)). Oct 1985. Contract 
AC06-76RL.01830. 2p. (CONF-8510167—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86002821. 

From Biomass thermal chemical conversion contractors’ 
ang ae eapolis, MN, USA (15 Oct 1985). 
tailed ysis of ification/pyrolysis condensates is 
being undertaken to develop an understanding of the chemistry in- 
volved in their formation and to provide information for process 
engineers. Condensates were recovered from eleven of the biomass 
thermochemical conversion experimental reactors in the DOE pro- 
gram and shipped to PNL where they underwent a broad analytical 
program. Both chemical and physical properties of the condensates 
were studied. The condensate properties were found to vary 
widely. The condensed organic components vary significantly in 
chemical composition and there appears to be a strong correlation 
between the composition and the operating temperature. The 
highly oxygenated tar formed initially at 450 to 500°C is converted 
with increasing operating temperature to a highly condensed poly- 
cyclic aromatic hydrocarbon (PAH) at 800 to 900°C. Catalyst sys- 
tems can be used to effect this same change at lower temperatures. 
The mutagenic activity and tumor formation of the condensates 
appear to correlate with the presence of the high-molecular weight 
PAH. 12 refs., 2 figs., 5 tabs. 


5026 Vapor-liquid equilibrium for 1- one” 
methanol mixtures at elevated temperatures and pressures. 
Thies, M.C.; Paulaltis, M.E. (Department of Chemical Engi- 
neering, University of Delaware, Newark, Delaware). Jour- 
nal of Chemical and Engineering Data; 29: No. 4, 436- 
440(Oct 1984). 

Vapor and liquid equilibrium compositions have been meas- 
ured for binary 1-methylnaphthalene/methanol mixtures at 246.4, 
272.2, and 296.9°C over a range of pressures from approximately 
1.3 MPa to the respective mixture critical pressures. Mixture criti- 
cal pressures are obtained by visual observation of critical opales- 
cence within the view cell. 
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REFER ALSO TO CITATION(S) 5546 


5027 (CONF-841061—2) Novel pee in bioreac- 


tor design and separa technology. Scott, C.D. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO05- 
840OR21400. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8 273. 

From National meeting on biomass research and develop- 
ment for energy applications; Arli VA, USA (1 Oct a. 

Recent advances in more t separation processes and 
advanced bioreactor concepts are discussed in this paper. Separa- 
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tion processes include solvent extraction, solid sorbents, and inte- 
grated processes. Advanced bioreactor systems include continuous 
columnar bioactors and immobilization of biocatalyst. These ad- 
vanced technological approaches promise to increase productivity 
and decrease cost and energy requirements of biological processing 
systems. This is especially true for large-scale fermentation for com- 
modity-type chemicals. 10 refs., 2 figs. (DMC) 


5028 (CONF-851011—3) Effect of coproduced alcohols 
and ketones on the extraction of 1-butanol from aqueous solu- 
tion by the ethyl esters of soybean oil fatty acids. Griffith, 
W.L.; Googin, J.M.; Compere, A.L. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract ”AC05-840R21400. 10p. 
NTIS, A02/MF A01; GPO Dep. File Number 
DE86002245. 


From 4. symposium on separation science and technology 
for energy applications; Knoxville, TN, USA (20 Oct 1985). 

Bacterial fermentations generally produce 1-butanol together 
wth acetone, — 2-propanol, or 1-pentanol. The effect of these 
materials on the extraction of 1-butanol from aqueous solution by 
the ethyl ester of soybean oil fatty acids was determined using a 
factorial experimental design. Concentrations of 1-butanol ranged 
from 0.1 to 4.1% w/v, while the concentrations of coproduced al- 
cohols and ketones ranged up to 4.0% w/v. Acetone, ethanol, and 
2-propanol had little effect on 1-butanol extraction, while a slight 
ee eee The ex- 
traction of acetone, ethanol, 2-propanol, and 1-pentanol was not 
measured. 9 refs., 4 tabs. 
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REFER ALSO TO CITATION(S) 4771, 4772, 4803, 4808, 4829, 4830, 4834, 
4836, 5042, 6225 


(DOE/METC—85/6021-Vol.2, pp 1030-1049) 
Guattieishin atth elite caihentian toe as ott cabiahonn uss 
sludge-derived fuel. Haug, R.T.; Lewis, F.M.; Sizemore, 
H.M. (City of Los Angeles, Playa Del Rey, CA). Jul 1985. 

. PC A24/MF AOl. File Number DE85013689. 
(CONF-850302—Vol.2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

The Hyperion Energy Recovery System is a sewage sludge 
management concept presently under construction at the City of 
Los Angeles’ Hyperion Treatment Plant. Different modes of dried 
sludge combustion were tested in a pilot fluidized bed reactor to 
develop design criteria and air emission factors for HERS. A range 
of heat value, fuel bound nitrogen, and particle size distributions 
were tested. Other variables examined were superficial bed veloci- 
ty, bed particle size, bed depth, bed temperature, excess air rate, 
fuel feed location, and limestone addition for SO/sub x/ control. 
Sub-stoichiometric gasification in the fluidized bed and combustion 
of the resulting fuel gas in a specifically designed, staged combus- 
tion afterburner were selected as the preferred operating mode be- 
cause of significantly lower NO/sub x/ emissions. Design of the 
full-scale system was based on results of the pilot test program. 
Major factors were air emission constraints, minimization of fuel 
preparation, combustion temperature control, system geometry, and 
process control. Based on results of the test program, dried sludge 
will be gasified in a conventional, bubbling fluidized bed operated 
with sub-stoichiometric air addition. The resulting fuel gas will be 
burned in a staged combustion afterburner designed to minimize 
NO/sub x/, CO, and hydrocarbon emission. Energy will be recov- 
ered in a waste heat boiler. A baghouse will be used for solid par- 
ticulate control and wet scrubbing for control of SO/sub x/ and 
condensible particulates. The final design uses recycled flue gas for 
control of process temperatures and a control system which can be 
adjusted on the run to the optimum temperature and stoichiometric 
profiles. 7 references, 9 figures. 


5030 (DOE/METC—85/6021-Vol.2, pp 1058-1067) 
Fluidized-bed combustion of RDF and biomass pellets. 
Masson, H.A. (Universite Libre de Bruxelles, Belgium). Ju! 
1985. NTIS, PC A24/MF AOl1. File Number DE85013689. 
(CONF-850302—Vol.2). 
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From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper is focused on the handling of refuse derived fuel 
(RDF) and biomass pellets in fluid bed combustors. Near the classi- 
cal problems common to most of the incinerators and combustors 
using RDF or biomass waste, some specific problems arise when 
burning this kind of material in a fluid bed unit. The most critical 
concern ignition and burn-out time of the fuel and demixing of the 
fuel elements with the main bed material. Bench scale tests, provid- 
ing a quick response to these problems are presented together with 
some sample data. Predictions done from bench scale have been 
tested in a 2 x 1 MW pilot plant erected at the Universite Libre de 
Bruxelles. This unit is briefly described and heat and mass balances 
derived for RDF pellets are given. These results have permitted the 
erection of a 6 MW commercial unit now in operation in Belgium. 
3 references, 11 figures. 


5031 (DOE/METC—85/6021-Vol.2, pp 884-894) Com- 
bustion of feedlot manure in fluidized beds. Annamalai, K.; 
Madan, A.; Sweeten, J.; Lepori, W.; Jenkins, P. (Texas A & 
M Univ., Colleg: e Station). Jul 1985. NTIS, PC A24/MF 
AOl. File Nemiber DE85013689. (CONF- 850302—Vol. 2). 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

Livestock and poultry in confined feeding operations 
produce 52 million dry tons of economically recoverable manure 
each year. These animal wastes must be properly managed to pre- 
vent water and air pollution problems. Since the cost of transporta- 
tion precludes the sale of manure as fertilizer, an alternative way of 
disposing the manure is to use the manure as a fuel for supplying 
the energy needs of feedlots. While most of the previous research 
dealt with pyrolysis and gasification with partial oxidation, the 
present research deals with direct combustion of manure. Under the 
present research program, thermophysical and pyrolysis data were 
generated for the feedlot manure. Experiments were carried out for 
the direct combustion of manure in a fluidized-bed combustor 
(FBC). Data were obtained for the composition of product. Know- 
ing the fuel composition, the fuel feed rate, the bed and carrier air 
flows, and the exhaust gas composition, the carbon oxidation and 
gasification efficiencies were calculated using Nz conservation prin- 
ciple. The effects of excess air and bed temperature on the perform- 
ance of FBC were investigated. 19 references, 8 figures, 1 table. 


5032 (DOE/METC—85/6021-Vol.2, pp 938-947) 
Status of combustion system for dried sewage sludge at the 
Los Angeles HERS facility. Cooper, J.L.; Eshelman, M.B.; 

Pierce, J.L. (Combustion Power Co., Menlo Park, CA). Jul 
1985. NTIS, PC A24/MF AO0O1. File Number DE85013689. 
(CONF-850302—Vol.2). 


From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

SI/CPC is furnishing a fluidized-bed combustion system to 
fire dried sewage sludge at the Los Angeles HERS facility. The 
system is designed to combust 265 tons/day of dried sewage sludge 
and associated sludge oil. Sludge currently is discharged via an 
ocean outfall pipe. The sludge solids will be delivered to the com- 
bustion system after drying in a Carver-Greenfield multiple effect 
evaporation process to less than 2% moisture. The combustion 
system consists of three completely independent multiple step 
trains, one of which is on standby. The system is designed to imple- 
ment the most extensive air pollution control system of any sludge 
combustion facility in the world. Primary emission control empha- 
sis is on NOx control where the fluidized-bed system fires the nitro- 
gen-rich dried, powdered sludge solids in a staged mode, utilizing 
long-residence-time at controlled temperatures in the gas afterburn- 
ing zones. The subsequent waste heat boilers will produce up to 
50,000 Ib/hr superheated steam, each, for power generation. Acid 
gas and particulate emissions will be controlled by sequential multi- 
clone, baghouse, double venturi and tray tower scrubbers. As of 
early 1985, the major pieces of equipment have been installed. Re- 
maining work consists of installation of piping, auxiliary equipment, 
instrumentation and controls and checkout of the system. Startup is 
scheduled for July and testing will follow the startup. 2 references, 
7 figures, 1 table. 
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5033 (SLU-IVL—159) Storing of fuel chips at smaller 
heating plants. Fredrikson, H. (Sveriges Lantbruksuniversi- 
tet, Uppsala. Institutionen foer Virkeslaera). 1985. 78p. (In 
Swedish). NTIS (US Sales Only), PC A0S/MF AOl1. File 
Number DE85752752. 

The handling system which is used between logging and 
combustion greatly influences the dry mass loss of forest fuel, the 
moisture content and the amount of fungal spores present. The pur- 
pose of this investigation has been to study the changes in these pa- 
rameters when handling forest fuels in small individual combustion 
plants which are in practical operation. The study has been concen- 
trated toward comunited fuel storage. The investigation was con- 
ducted in association with the preparation and storage of reduced 
forest fuels with 12 property owners in the provinces of Uppland 
and Dalarna in Central Sweden: The time of fuel reduction varied 
from August 1983 to January 1984. The fuel was later stored from 
one to six months in the test areas before the respective storage pile 
were consumed. Other factors which varied between handling sys- 
tems were time of logging, the unreduced raw material's composi- 
tion and storage time, type of chipper and the occurrence and ad- 
ministration of an artificial drying facility. The results show that it 
is possible to obtain moisture contents under 35% after one 
summer's storage of the non-reduced fuel raw material regardless of 
the time of logging and storage form. During subsequent storage 
there is a large possibility that the fuel chips can be dried further, 
especially if well ventilatxDed storage is used. In this respect the 
chip’s fraction size and storage time will probably be of lesser sig- 
nificance. 


5034 (SLU-IVL—162) Influence of wood chip moisture 
on basic density determinators. Bjoerklund, L.; Fredrikson, 
H. (Sveriges Lantbruksuniversitet, Uppsala. Institutionen 
foer Virkeslaera). 1985. 39p. (In Sw ). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85752754. 

In order to determine the basic density of chips, the volume 
is often calculated by weighing samples contained within a nylon 
net bag before and after immersion in water. This technique by 
nature involves several erroneous features such as loss of fines, 
water absorption and the retention of air bubbles and moisture on 
the surface of the chips which can influence the result. Previous in- 
vestigations have also shown that the moisture content of materials 
can be of great significance when determining basic density. The 
purpose of the present investigation was to determine whether the 
importance of moisture content is caused by water absorption, and 
if so by what magnitude the results are likely to be influenced. 
Four different methods for determining the volume of decomposed 
materials were used: The water immersion method, The water dis- 
placement method, Weighing the collected volume of water forced 
away, Stereometric measurements. Sawmill chips were used mainly 
although well prepared pieces of wood were also included in the 
study. The experimental procedure adopted allowed for both a 
comparison of the four methods on the same material, as well as 
more importantly volumetric measurements at different moisture 
content levels in the material. The results show that the depend- 
ence of moisture content is a result of water absorption. At mois- 
ture content levels above the fibre saturation point a straight rela- 
tion ship was obtained when using water as a medium for volumet- 
ric determination. Lower moisture content levels gave higher basic 
density values, while use of a micrometer shows a constant basic 
density. The magnitude of the error is strongly dependent on the 
character and moisture content of the material at the time of deter- 
mination. In some respects the basic density can be over estimated 
by as much as 20%. 


5035 (SLU-IVL-U—141) Moisture and heating value of 
bark, sawdust and shavings. Fryk, H. (Sveri — Lantbruksun- 
iversitet, Mie Institutionen foer Virkeslaera). 1984. 44p. 
(In Swedi NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE85752756. 

The purpose of the present study was to determine the varia- 
tion which may exist in dry weight content, the energy value, and 
ash content for bark, sawdust and shavings from sawmill planneries. 
Samples of each of these materials were removed from machine 
rooms monthly over a period of one year from a total of 18 saw- 
mills distributed throughout Sweden. The mean dry weight content 
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of bark was 40% with an overall variation lying between 22.7% 
and 66.4%. Bark from unstored timber was found to contain the 
highest dry weight content while that from water stored timber had 
the lowest. The dry weight content of sawdust varied considerably 
with an overall range of 35.9%-70.4%. Specifically sawdust from 
pine and spruce timber had mean dry weight content values of 
46.6% and 49.6% respectively. Considering the effective heating 
values these were found to vary over the range 16.9 MJ/kg DM- 
15.1 MJ/kg DM, for bark; 16.9 MJ/kg DM-16.3 MJ/kg DM for 
sawdust; and 18.7 MJ/kg DM-18.5 MJ/kg DM for shavings. The 
mean ash content of bark was found to vary between 2.3% and 
3.6%.(author). 


0905 LIQUID WASTE FUELS 


REFER ALSO TO CITATION(S) 4808 


13 HYDRO ENERGY 


5036 (TVA/PE/OE—85/35) 
Safety Training Program. Tanner, D.T.; Sloan, R.C.; Tock- 
stein, C.D.; Price, J.T.; Stone, S.D.; Newton, D.; Spearman, 
E.L.; Hodge, R.D.; Jenkins, C.; Chapman, L.D. (Tennessee 
Valley Authority, Knoxville (USA). Hydro Engineering 
Projects). 1985. 87p. (CONF-8509210—). NTIS, PC A05/ 
MF AOl1. File Number DE86900229. 

From Dam safety training program conference; Knoxville, 
TN, USA (18 Sep 1985). 

The papers included are titled: Assessment of Instrumenta- 
tion Data, Design of Concrete Dams, Instrumentation of Dams, 
TVA's Dam Safety Program, Design of Earth Dams, Hydrologic 
Design of Dams, Emergency Action Plans, TVA Dam Safety Stud- 
ies and Project Rehabilitation, Collection of Instrumentation Data, 
Structural Inspection at Non-Power Dams, Construction of Dams, 
and Site Selection and Geology. 


Proceedings of Dam 


1303 PLANT DESIGN AND OPERATION 


5037 (NP—6770030) Small water turbine. Scheurer, H.; 
Metzler, R.; Yoder, B. (Deutsche Gesellschaft fuer Tech- 
nische Zusammenarbeit (GTZ) G.m.b.H., Eschborn (Ger- 
many, F.R.). German Appropriate Technology Exchange 
(GATE). Sep 1980. 124p. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86770030. 

When the decision was taken in 1975 to develop a water tur- 
bine that could be fabricated and marketed in Nepal, it was also 
recognized that a program would be needed to install and maintain 
the units that were produced. Because the program was developed 
for the specific need of power for milling and carried out in a par- 
ticular workshop, it is important to understand the background and 
history that shaped it. It should not be expected that this program 
would develop in the same way in another setting. The experience 
that Nepali farmers have in channeling water from small streams 
for irrigation, for example, may not be found elsewhere. Or the 
design might be dramatically changed if a different set of building 
materials were available. The design of the turbine must certainly 
be changed to fit a different workshop. The term ‘Appropriate 
Technology’ was taken seriously and the result is an evolving 
design appropriate to the capability of the mechanical workshop in 
Butwal and the situation in the hills of Nepal. Feedback from the 
over thirty completed installations has contributed to the multitude 
of changes and improvements that are still going on. This design is 
geared to a production of several turbines at once. Although the 
requirements will be different in every new situation, some of the 
lessons learned in this program may also apply. 


1304 REGULATIONS AND LICENSING 


5038 (DOE/BP—561) Bonneville Project Act, Federal 
Columbia River Transmission Syster: Act and other related 

(USDOE Bonneville Power Administration, 
Portland, ‘OR). Nov 1985. 26p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE86003701. 
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The following acts are given: amended Bonneville Project 
Act foi improved navigation on the Columbia River, Public Law 
93-454 for the Federal transmission system on the Columbia River, 
P.L. 88-552 for guaranteeing electric consumers in the Pacific 
Northwest first call on electric energy generated at Federal hydro- 
electric plants in that region, and P.L. 78-329 for the construction 
of the Hungry Horse Dam in Montana, etc. (DLC) 


1305 ECONOMICS AND MANAGEMENT 


5039 (DOE/RA/04934—T35) Financing of small scale 
hydroelectric projects (second edition). Volume I. (Franklin 
Pierce Law Center, Concord, NH (USA). Energy Law 
Inst.). Sep 1985. Contract AC07-78RA04934. 144p. NTIS, 
PC A07/MF A0O1; GPO Dep. File Number DE86002581. 

This second edition to the first volume is largely prompted 
by significant changes in the federal tax laws. It is divided into the 
following sections: overview of the development process, definition 
of the financing problem, risk considerations in hydroelectric fi- 
nancing, financing sources, and bridging the gap between financing 
options and project development. (DLC) 


14 SOLAR ENERGY 


5040 (CONF-830622—Pt.1) Progress in solar energy: 
Volume 6. Agriculture Division. (American Solar Energy So- 
ciety, Boulder, CO). 1983. Contract FG03-83SF11947. 28p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86000186. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Solar energy systems with applications to agriculture are 
studied in these presentations. Separate indexing has been prepared 
for each report for inclusion into the Energy Data Base. (BCS) 


5041 (CONF-830622—Pt.2) Progress in solar energy. 
Volume 6, Architecture and Construction Division. (Ameri- 
can Solar Energy Society, Boulder, CO). 1983. Contract 
FG03-83SF11947. 76p. NTIS, PC A0S5/MF A01; GPO Dep. 
File Number DE86000187. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Considerations for solar energy in the design and construc- 
tion of buildings are provided in these presentations. Each report 
has been separately indexed for inclusion into the Energy Data 
Base. (BCS) 


5042 (CONF-830622—Pt.3) Progress in solar energy. 
Volume 6. Biotechnology and Chemical Sciences Division. 
(American Solar Energy Society, Boulder, CO). 1983. Con- 
tract FG03-83SF11947. 54p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE86000188. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Renewable energy sources are studied through biotechnol- 
ogy and chemical sciences. The various studies include photovol- 
taics, methanol production, biomass, and woodfuels. Each report is 
separately indexed for inclusion in the Energy Data Base. (BCS) 


5043 (CONF-830622—Pt.9) Progress in solar energy: 
Volume 6. Physics Division. (American Solar Energy Socie- 
ty, Boulder, CO). 1983. Contract FG03-83SF11947. 40p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86000194. 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Research and development in the area of photovoltaics is 
presented. Each of the six presentations has been separately indexed 
for inclusion in the Energy Data Base. (BCS) 
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5044 (CONF-7905244—Vol.1-Summ.) 
energy workshop: proceedings. Volume I. Summary report. 
Bota, K.B; Weinstein, J.; Walton, J.D. Jr. (eds.). (Atlanta 
Univ., GA (USA); Georgia Inst. of Tech., Atlanta (USA)). 
Oct 1979. Contract FG05-79ET60030. 68p. NTIS, PC A04/ 
MF A0O1; GPO Dep. File Number DE86000422. 

From African solar energy workshop; Atlanta, GA, USA 
(21 May 1979). i 

Busiaiucies of topical discussions held at the African Solar 
Energy Workshop are presented. The recommendations made at 
the plenary session and the abstracts of the country presentations 
made by African participants are included. (BCS) 


African solar 


5045 (DOE/CS/83003—T1) High Plains Forum. 
Solar energy. Keating, B. (ed.). (High Plains Energy Forum, 
Dodge City, KS (USA)). 1980. Contract FG01-80CS83003. 
62p. (CONF-7910328—Pt.1). High Plains Publishers, Inc. 
Dodge City, KS. File Number TI85010316. 

From High plains energy forum: fuels, alcohol, and methane; 
Dodge City, KS, USA (19 Oct 1979). 

Ten articles written on the subject of solar energy are pre- 
sented. The articles focus on the uses of solar energy in agriculture, 
business, industry, and rural and urban homes. (BCS) 


1401 RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 5041, 6190 


5046 (DOE/AL/21557—T2) Cloud shading direct solar 
radiation model for the Crosbyton Solar Power Project. Pe- 
terson, R.E.; Smalley, D.J. (Texas Tech Univ., Lubbock 
(USA). Atmospheric Science Group). Jun 1985. Contract 
AC04-83AL21557. 123p. NTIS, PC A06/MF A011; 1; GPO 
Dep. File Number DE86000002. 

The CSPP was initiated to study the feasibility of using hem- 
ispheric bowl solar collectors for power generation. A non-spectral 
direct solar radiation (DSR) model was developed to aid in deter- 
mining whether there exists a preferred spacing of these solar col- 
lectors based solely on meteorological considerations. The DSR 
model is applicable to the Northern Hemisphere and, with a few 
adjustments, to the Southern Hemisphere. The DSR model consid- 
ers the reduction of direct insolation through the atmosphere due to 
Rayleigh scattering, uniformly mixed gases, ozone, precipitable 
water, and aerosols. It incorporates geographical information along 
with temperature, dew point, barometric pressure, and visibility 
data, updated every 15 minutes. This clear sky DSR model was 
verified against actual direct insolation data. 


1403 ECONOMICS 


REFER ALSO TO CITATION(S) 5099 


1404 ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 5610 


5047 (BNL—51832) Potential health and safety hazards 
associated with the production of cadmium telluride, copper 
indium diselenide, and zinc phosphi taic cells. 
Moskowitz, P.D.; Fthenakis, V.M.; Lee, J.C. (Brookhaven 
National Lab., Upton, NY (USA)). Apr 1985. Contract 
AC02-76CH00016. 84p. NTIS, PC A05 A0l; 1; GPO 
Dep. File Number DE86003122. 

In large-scale manufacture of cadmium telluride, copper 
indium diselenide, and zinc phosphide photovoltaic cells, the mate- 
rials and equipment used may present potential health and safety 
hazards to workers and the public. These hazards were identified 
by reviewing data on process materials, availability of control tech- 
nology, biomedical effects, and health and environmental standards. 
Quantitative estimates of material inputs and outputs, and control 
technology costs for selected processes were based on preliminary 
engineering designs for hypothetical 10-MWp/yr photovoltaic cell 
production facilities. In the fabrication of these devices, unusually 
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large quantities of some toxic gases may be used; large demands for 
phosphine and hydrogen selenide are of special concern. Because 
projected usage of these materials is much larger than the current 
one, a thorough evaluation of engineering controls will be needed 
before the technologies are commercialized. These materials could 
also present occupational health hazards. Some management op- 
tions to reduce occupational exposures to these materials are pre- 
sented. Although specific federal and state regulations have not 
been promulgated for emissions from the photovoltaic industry, 
prudent engineering practice should be applied to all waste streams 
- solid, atmospheric, or liquid - containing toxic pollutants to limit 
discharges of these materials. Control costs for most atmospheric 
waste streams should not be large (<0.01 cent per watt); for phos- 
phine, however, costs are potentially much larger (4.4 cents per 
watt). Some processes may also produce large quantities of solid 
waste defined as toxic or hazardous under US Environmental Pro- 
tection Agency guidelines. Disposal costs for these materials are 
presented. 


1405 SOLAR ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 4771, 4772, 4829, 4830, 4834, 4836, 5024, 
5025, 5027, 5029, 5030, 5031, 5032, 5033, 5034, 5035, 5040, 5042, 5042, 5043, 
5045, 5047, 5086, 5546, 5832, 5908, 6321, 6420 


5048 (BNL—51853) Hazards from radio-frequency and 
laser equipment in the manufacture of a-Si photovoltaic cells. 
Fthenakis, V.M. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1985. Contract AC02-76CH00016. 29p. NTIS, 
PC A03/MF A0O1; GPO Dep. File Number DE86003123. 

In the manufacture of a-Si thin film photovoltaic cells, elec- 
trical and electromagnetic fields generated from process equipment 
may present occupational hazards. Radio-frequency plasma deposi- 
tion and sputtering equipment may emit nonionizing radiation into 
the occupational workspace. Laser scribing equipment may present 
electrical shock hazards to employees. Hazards associated with 
these two types of equipment are characterized in reference to their 
potential to cause health effects or injury, workers exposed, and the 
environment in which they operate. 


5049 (BNL—51854) Characterization of gas hazards in 
the manufacture of a-Si photovoltaic cells. Fthenakis, V.M.; 
Moskowitz, P.D. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1985. Contract AC02-76CH00016. 33p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86003166. 

Production of a-Si thin-film photovoltaic cells entails exten- 
sive handling of many toxic and/or pyrophoric gases which present 
potential significant occupational hazards. Toxic gas by-products of 
the manufacturing process are likely to be produced in small quan- 
tities and can be controlled by use of available technology; con- 
trolled emissions from normal operation will probably pose no haz- 
ards to public health. Accidental release of gases stored on site, 
however, may endanger both plant personnel and the surrounding 
community. Safe handling of explosive SiH, gas requires careful 
gas system design, the fundamentals of which are discussed. Gases 
in the a-Si deposition processes can be handled safely, provided 
that certain safety features are incorporated in the design of facili- 
ties and that users take appropriate precautions. Hazard manage- 
ment options are discussed. 


5050 (DOE/ER—0147/3) Annual report and summaries 
of FY 1985 activities supported by the Division of Biological 
Energy Research. (USDOE Office of ay Research, 
ba ng DC. Biological Energy Research Div.). Nov 
1985. 48p. NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE85009132. 

The Biological Energy Research (BER) program of the 
Office of Basic Energy Sciences is devoted to discovering and de- 
scribing biological mechanisms that might be employed as the basis 
of future energy-related biotechnologies. Clearly, the study of 
green plants as producers of renewable resources is a key aspect of 
the BER program. Plant productivity encompasses a broad array of 
processes that are integrated to form a complex whole, the produc- 
ing plant. The comprehension of these component processes and 
their regulation is one of the major objectives of the program. An- 
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other major aspect of the BER program examines microbiological 
conversions that yield fuels and/or chemicals. These bioconversion 
processes can provide a substitute for fossil energy resources direct- 
ly or through energy conserving measures in which biological 
mechanisms displace industrial energy input requirements (e.g., bio- 
logical nitrogen fixation, recovery of key resources from dilute con- 
centrations, and conversion of noxious waste products to usable 
materials [carbon monoxide to organic acids]). In each instance, the 
research is aimed at understanding the fundamental mechanisms of 
conversion rather than a description or optimization of a process. 
125 projects are described with subject and investigator indexes. 


5051 (DOE/JPL—1012-107) High-efficiency silicon 
solar-cell design evaluation and sensitivity analysis. Mokashi, 
A.R.; Daud, T.; Kachare, R.H. (Jet Propulsion Lab., Pasa- 
dena, CA (USA)). 15 Oct 1985. Contract AI01-76ET20356. 
54p. (JPL-PUB—85-46; JPL—5101-267). NTIS, PC A04/ 
MF A0O1; GPO Dep. File Number DE86003137. 

A copy of Solar Cell Analysis Program in 1 Dimension 
(SCAP1D) from Purdue University and a copy of Stanford Univer- 
sity Process Engineering Model-II (SUPREM II) from Stanford 
University were obtained and made functional at the Jet Propulsion 
Laboratory. They are used as basic analytical tools for high-effi- 
ciency silicon solar cell design, evaluation, and sensitivity analysis. 
A brief description of the mathematical model used in the SCAP1D 
program, including heavy doping effects, is presented. Results are 
compared with experimental data on representative high-efficiency 
cells. Sensitivity analysis of an 18.7% efficient cell reported in the 
literature is made with respect to key device parameters. The anal- 
ysis indicates that a maximum efficiency of 20% is achievable. This 
efficiency was estimated by using: (1) cell thickness of 280 ym, 
with minority carrier lifetime on the order of 100 ps; (2) comple- 
mentary error function doping profile for 0.2 um emitter thickness; 
(3) front-surface recombination velocity of 1000 cm/s. The back- 
surface field has a marginal effect in improving efficiency with mi- 
nority carrier diffusion length less than cell thickness. 


5052 (DOE/JPL—1012-108) Sensitivity analysis of a 
passivated thin silicon solar cell. Mokashi, A.R.; Daud, T.; 
Kachare, R.H. (Jet Propulsion Lab., Pasadena, CA (USA)). 
1 Nov 1985. Contract AI01-76ET20356. 23p. (JPL-PUB— 
85-48; JPL—5101-269). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86003138. 

A new high-efficiency silicon solar-cell design is analyzed. 
Innovative design features are incorporated to reduce losses. Bulk 
recombination losses are reduced by making the cell thin (100 ym). 
A back-surface relfector compensates for the optical absorption 
losses due to cell thinness. Both surfaces (front and back) are con- 
sidered to be passivated by a silicon dioxide layer to reduce the sur- 
face recombination velocities. Recombination losses under the con- 
tacts are reduced by providing a heavily doped polysilicon layer 
between the metal and the silicon surface. This design is evaluated 
by using the Solar Cell Analysis Program in One Dimension 
(SCAP1D), developed at Purdue University. Sensitivity analysis is 
performed with respect to key parameters such as cell thickness, 
back-surface recombination velocity and minority carrier lifetime. 
Practically achievable values for the surface recombination veloci- 
ties at the front (S/sub F/) and at the back (S/sub B/) of 1000 cm/ 
s, and the minority-carrier lifetime (tau) of 20 ys has been consid- 
ered. The new cell design is evaluated and shown to be capable of 
achieving 20% efficiency. Considerable reduction of S/sub F/ and 
S/sub B/ and substantial improvement in tau would be necessary to 
achieve cell efficiency greater than 20%. 


5053 (DOE/JPL/956786—85/6) Development of high- 
efficiency solar cells on silicon web. Sixth quarterly progress 


report, July-September 1985. Meier, D.L.; Greggi, J.; Camp- 


bell, R.B.; Rai-Choudhury, P. (Westinghouse Research and 
Development Center, Pittsburgh, PA (USA)). 18 Oct 1985. 
Contract NAS-7-100-956786. 52p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE86003326. 

This sixth quarterly report describes the results of cross-sec- 
tional TEM measurements along with LBIC and DLTS measure- 
ments on baseline high-efficiency and low-efficiency web cells. 
These techniques afford a means for examining the structural and 
electrical quality of the dendritic web silicon as a function of depth. 
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The electrical activity of the twin planes is of particular interest. 
Also described are the results of hydrogen ion implantation into 
partially processed and into completed web cells in an effort to pas- 
sivate defects. Other topics include the surface damage introduced 
by beveling web silicon with Syton, the achievement of hole diffu- 
sion lengths exceeding 100 ym in relatively low-resistivity n-base 
cells, and the effect of significantly reducing the dissolved oxygen 
concentration of web material. 


5054 (NEDO-OS—8503) Solar energy technology. FY 
1984 annual report. (New Energy Development Organiza- 
tion, Tokyo (Japan)). 1985. 344p. NTIS (US Sales Only), 
PC A15/MF AO1. File Number DE86900212. 

Research and development of several areas in solar energy 
technology is reviewed. Areas emphasized include: low-cost silicon 
and solar cell panel manufacturing; amorphous solar cells; photo- 
voltaic power supplies; and a photovoltaic solar thermal hybrid 
power generation system. (BCS) 


5055 (NP—6770031) Programme energy research and 
energy technology. Status report 1982: Photovoltaic power. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Energieforschung). 1982. 326p. (In German). 
NTIS (US Sales Only), PC A15/MF AOl. File Number 
DE86770031. 

The status report 1982 contains reports showing the present 
state reached in projects funded by the Federal Ministry for Re- 
search and Technology in the field of photovoltaic power. The 
overall field has been divided into the following sub-sections: Crys- 
talline silicon: 8 projects; Amorphous silicon: 6 projects; Cadmium 
sulphide: 2 projects; New types of solar cells: 2 projects. For each 
of the 18 papers a separate summary of contents has been made. 


5056 (NP—6770031, pp 1-19) Hydrometallurgical puri- 
fication of raw silicon. Dietl, J. 1982. (In German). NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

Acid treatment has proved to be a very effective cleansing 
stage in the preparation of raw silicon for use in solar cells. The 
efficiency of this hydrometallurgical refining is determined by the 
grain coarseness of the raw silicon and the concentration of the 
acid mixture used, as well as duration and temperature of the caus- 
tic treatment. As multi-element analyses have shown, impurity ele- 
ments characterised by strong segregation behaviour can be sepa- 
rated off down to low ppm concentrations and below. 


5057 (NP—6770031, pp 21-36) Crystallisation of solar 
silicon by means of controlled solidification. Helmreich, D. 
1982. (In German). NTIS (US Sales Only), PC A15/MF 
A01. File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

A series of crystallisation processes - some of which are at 
the experimental stage - are presented. A catalogue of criteria for 
the assessment of the processes is set up, covering the following 
points: easy handling and productivity of the process, workability 
of MG and TSG silicon, quality of the silicon manufactured and 
mechanical working of the process. 


5058 (NP—6770031, pp 37-101) Development and pro- 
totype construction of photovoltaic energy supply installa- 
tions. Cordes, V.; Korupp, K.H.; Neuhaeusser, G.; Roy, K.; 
Wegmann, H.D. 1982. (In German). NTIS (US Sales Only), 
PC A15/MF AO1. File Number DE86770031. 

In Programme energy research and energy technology. 
Status —_ 1982: Photovoltaic power. 

e report describes a series of individual measures carried 
out within the scope of an eight-year development programme at 
AEG. The essential aims of the programme are the development of 
solar cell and module technologies with low manufacturing costs 
and the development of solar cell generators with about 10% 
higher efficiency, a working life of over 20 years and reduced 
system costs. 
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(NP—6770031, pp 103-118) Carbothermic manu- 
Sten of solar silicon with high-purity basic materials. 
Aulich, H.A.; Dietze, W. 1982. (In German). NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE86770031. 
In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 
thermic reduction of quartz in arc furnaces is an eco- 
nomically viable process for the manufacture of solar silicon as re- 
quired for solar purposes, but on condition that there is an adequate 
supply available of suitably pure basic material. Two processes for 
manufacturing high-purity silicon dioxide from quartz sand and 
sodium hexafluoride silicate, a by-product of the fertilizer industry, 
and one process for the economical manufacture of high-purity 
carbon are presented. Both products can be used as basic material 
for experiments with the objectives mentioned above in the arc fur- 
naces of an experimental and a pilot plant. 


5060 (NP—6770031, pp 119-135) Manufacture of Si- 
strip and Si-sheet with rapid throughput. Grabmaier, C.B.; 
Grabmaier, J.G.; Grimm, W. 1982. (In German). NTIS (US 
Sales Only), PC A15/MF A0O1. File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

Experiments are being carried out to find ways of manufac- 
turing directly silicon crystals in strip or sheet form in order to 
reduce the costs of solar cells. One of the crucial difficulties of this 
is the attainment of a high “area velocity”. The report presents 
three processes; the S-weaving technique, stalactite technique and 
the strip piping method, which fulfil the fundamental requirements 
for a high “area velocity”. The crystal quality achieved hitherto is, 
however, as yet unsuitable for the achievement of the objectives 
named above. 


5061 (NP—6770031, pp 145-152) Optimisation of the 
silicon nitride inversion-layer solar cell. Hezel, R. 1982. (In 
German). NTIS (US Sales Only), PC A15/MF AOl1. File 
Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

A new type of solar cell - the silicon nitride inversion-layer 
solar cell - is introduced. As well as discussing the structure and 
functioning, a comparison with other types of solar cells is made. 
The presentation concludes with a discussion of some problems that 
will have to be worked on. 


5062 (NP—6770031, pp 153-167) Epitaxial silicon solar 
cells, a way of solving the question of economically efficient 
manufacturing. Sigmund, H. 1982. (In German). NTIS (US 
Sales Only), PC A15/MF A0O1. File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

The refining out of a thin, high-purity silicon layer on an 
impure but economical base of raw material is a technically inter- 
esting combination for the cost-efficient manufacture of solar cells. 
This paper discusses the physical and technical aspects of structure, 
thickness of and material quality of the coating layer with regard to 
impurities. The reciprocal effects of various impurities on each 
other are examined in a separate gettering stage. 


5063 (NP—6770031, pp 169-182) Pin solar cells of 
amorphous silicon. Plaettner, R.D.; Kruehler, W.W. 1982. 
(In German). NTIS (US Sales Only), PC A15/MF AO1. 
File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

structure and functioning of pin solar cells made of 

amorphous silicon is described. Four different types are presented 
and discussed in view of technical and physical properties, such as 
efficiency level and spectral sensitivity, and problems of long-term 
stability and the use of differently-structured materials for the vari- 
ous layers. 


5064 (NP—6770031, pp 183-194) Thin-layer solar cells 
made of amorphous silicon. Mueller, G.; Winterling, G. 1982. 
(In German). NTIS (US Sales Only), PC A15/MF AOl. 
File Number DE86770031. 
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In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

This is a description of results of developments in solar cells 
made of amorphous silicon with a pin structure. This includes the 
production and characterisation of the various layers on surface 
structure, optical and electrical properties, and the nominal values 
of solar cells manufactured in this way such as no-load voltage, 
short-circuit currents, filling factor, efficiency level and long-term 
stability. 


(NP—6770031, pp 195-210) Density and carrier 
manabities in a-Si:H. Beichler, J.; Fuhs, W.; Mell, H. 1982. 
(In German). NTIS (US Sales Only), PC A15/MF AOl. 
File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

This is a presentation of one method of measuring used in 
order to determine the density N(E) in the pseudo-gap for deter- 
mining the electronic properties of amorphous hydrogenised silicon. 
It distinguishes itself by being applicable for use even with low- 
doped or undoped materials. The method in question is a modifica- 
tion of the current-DLTS-method. 


5066 (NP—6770031, pp 211-225) Manufacture of a- 
Si:H for thin-film solar cells with sputtering and evaporation 
techniques. Mueller, W.; Pirrung, J.; Iselborn, S.; Ruebel, 
H.; Schroeder, B.; Geiger, J. 1982. (In German). NTIS (US 
Sales Only), PC A15/MF A0Oi. File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

a-Si:H films with photoelectric properties similar to gd-pre- 
pared films have been obtained using the magnetron sputtering 
technique. If the hydrogen partial pressure in the sputtering dis- 
charge was kept in very small limits, an optimal passivation of the 
structural defects occurs that might be attributed to the so-called 
binary alloy of Si and H. These films can be efficiently doped by 
reactive sputtering in a PHs and B2He atmosphere leading to n- or 
p-type material with a conductivity up to 
sigmasub(D)approx.= 10-722"! cm™! at Esub(sigma)approx.=0.2 
eV. The films also show a very high photoconductivity and a small 
optical gap of Eo=1.4 eV. A sufficient defect passivation of evapo- 
rated a-Si:H films can be only obtained if dissociated or ionized hy- 
drogen was built in into the films. Reasonable photoconductivity 
and Si-H-group vibrations can be observed for these films. 


5067 (NP—6770031, pp 227-241) Plasmachemical prep- 
aration and doping of amorphous silicon. Bauer, G.H.; Bilger, 
G.; Bloss, W.H. 1982. (In German). NTIS (US Sales Only), 
PC A15/MF A0O1. File Number DE86770031. 


In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

Two plasmachemical methods for the manufacture of amor- 
phous silicon, DC glow discharge to form silan and RF sputtering 
in argon/hydrogen, were tested for their suitability for use for pho- 
tovoltaic purposes and compared with one another. As a result of 
well-defined connections between the process parameters and the 
film properties, results are obtained that can be readily reproduced. 
Suitable processes for doping are also given. 


5068 (NP—6770031, pp 243-255) Development of sput- 
tered amorphous Si:H films with regard to photovoltaic appli- 
cations. Jaeger, H. von; Engemann, D.; Roessler, W. 1982. 
(In German). NTIS (US Sales Only), PC A1l5/MF AO1. 
File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

The practicability of magnetron sputtering for amorphous 
silicon for photovoltaic applications is studied. By varying the 
argon and hydrogen pressure, HF-output and temperature, attempts 
were made to produce films with good transport properties. In ad- 
dition, doping experiments were carried out and the influence of ni- 
trogen studied. 
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5069 (NP—6770031, pp 257-274) Development of manu- 
facturing technology for Cu.S/CDS solar generators. 1982. 
(In German). NTIS (US Sales Only), PC A15/MF AOI. 
File Number DE86770031. 

In Programme energy research and energy technology. 
Status = 1982: Photovoltaic power. 

e structure of copper sulphide/cadmium sulphide thin film 
solar cells as developed at the University of Stuttgart, is outlined 
briefly. A demonstration plant was built up to adapt the technology 
to the dimensions for manufacturing. The type and scope of these 
activities are described here, as are the problems which arose. 


5070 (NP—6770031, pp 275-287) Studies on the stabili- 
ty of the copper sulphide in the CdS/Cu.S thin film solar cell. 
Rickert, H.; Wiemhoefer, H.D. 1982. (In German). NTIS 
(US Sales Only), PC AI15/MF AOl. File Number 
DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

In order to assess the long-term stability of copper sulphide/ 
cadmium sulphide thin film solar cells, the stability of the copper 
sulphide was studied. For this purpose, measurements were made of 
the transport properties, especially electrical conductivity and 
chemical diffusion coefficient, and of the low-temperature Chalko- 
site and Djurleite with different stoichiometrical compositions at 
temperatures within the 20°C to 80°C range. 


5071 (NP—6770031, pp 289-310) Results of research on 
alternative solar cells. hakes, E.; Wagner, S.; Munz, P.; 
Lux-Steiner, M.C.; Elrod, U.; Spaeh, R.; Keppner, H.; Avir- 
ovic, M.; Kragler, G. 1982. (In German). NTIS (US Sales 
Only), PC A15/MF A0O1. File Number DE86770031. 
In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 
e results of p-silicon with the new barrier metals Be, Cr, 
Hf, Lu, Sc, Y, Yb are presented. Large-area Si/Sc cells of 3 1/4 
cm? were tested for the first time with excellent no-load voltage. 
There is a report on the latest processes and results in cheap manu- 
facture of connecting semiconductors, and more depth is given to 
the experience already gained with the semiconductor materials 
ZnsP2 and WSe:. Some interesting spin-off results were found in 
the preparation of thin metal films and with the compound CdSiAs, 
for alternative uses outside the field of photovoltaic power. 


5072 (NP—6770031, pp 311-326) New thin film solar 


cells and development of tandem Pfisterer, F.; 
Schock, H.W.; Arndt, W.; Bloss, W.H. 1982. (In German). 
NTIS (US Sales Only), PC A15/MF A0O1. File Number 
DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

e structure and method of functioning of tandem systems 
in thin-film solar cells is outlined. Problems of putting into practice 
this kind of layout e.g. selection of suitable semiconductor materials 
and the layer sequence, are thoroughly discussed. The laboratory 
data already available indicate that levels of effectiveness approxi- 
mately equal to or above those of single-crystal solar cells could be 
attained. 


5073 (ORNL—6221) Herbaceous Energy Crops Pro- 
gram. Annual progress report for 1984. Cushman, J.H.; 
Elmore, J.L.; Turhollow, A.F. (Oak Ridge National Lab., 
TN (USA)). Nov 1985. Contract AC05-840R21400. 40p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86003004. 

Environmental Sciences Division Publication No. 2519. 

This report describes activities and accomplishments of the 
Herbaceous Energy Crops Program (HECP) for the year ending 
September 30, 1984. The goal of the HECP is to provide the tech- 
nology base that will allow industry to develop systems for produc- 
ing herbaceous crops for fuels and energy feedstocks. The program 
began in FY 1984 with a planning phase that lasted from October 
1, 1983, until March 1, 1984. The program emphasizes evaluation 
and selection of lignocellulosic energy crops. It also includes stud- 
ies coordinated by the US Department of Agriculture to evaluate 
the use of winter rapeseed as an energy crop and limited research 
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on hydrocarbon and wetland crops. The HECP is supported by the 
US Department of Energy’s Biomass Energy Technology Division. 
Oak Ridge National Laboratory provides field management. 12 
refs., 6 figs., 5 tabs. 


5074 (SAND—85-1565C) Chemistry of grain boundary 
and bulk hydrogen in polysilicon. Ginley, D.S.; Haaland, 
D.M. (Sandia National Labs., Albuquerque, NM (USA)). 
1985. Contract AC04-76DP00789. 10p. (CONF-851043— 
15). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86002167. 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Results are summarized on kinetic modeling and Fourier 
transform infrared studies of the grain boundary passivation of po- 
lycrystalline silicon with monatomic hydrogen plasmas. By study- 
ing the electrical conductivity of polysilicon as a function of depth 
and time, considerable insight has been obtained concerning the 
overall pattern of hydrogen flow into the boundaries, and diffusion 
coefficients have been determined. In addition, FT-IR spectroscopy 
has yielded information about the detailed nature of the passivated 
sites and the exchange of hydrogen between sites during high tem- 
perature annealing. However, direct correlation between infrared 
band intensities and electrical conductivity have not been observed 
for treated polysilicon. In this paper we summarize our recent re- 
sults in these two areas, discuss some limitations of these studies 
and pose important questions which need to be resolved. 


5075 (SERI/STR—211-2720) Research on high-efficien- 
cy, single-junction, monolithic thin-film amorphous silicon 
solar cells. Annual progress report, 1 October 1983-30 Sep- 
tember 1984, (Chronar Corp., Princeton, NJ (USA)). Sep 
1985. Contract AC02-83CH10093. 159%p. NTIS, PC A08/ 
MF AOl1; 1; GPO Dep. File Number DE85016871. 

The research program in this subcontracted work on high- 
efficiency, single-junction, monolithic thin-filmed amorphous silicon 
solar cells is divided into three major areas. The first concerns ma- 
terial problems associated with a-Si solar cells including materials 
research on active a-Si thin films (doped and undoped). Materials 
problems that are associated with nonsemiconducting contact 
layers, their preparation and their diffusional and chemical stability 
are investigated. Device-related problems are the subject of the 
second area of the program. Device analysis, modeling and optimi- 
zation are studied. Research is conducted on the fabrication and 
analysis of monolithic submodules of a-Si solar cells. The third part 
of the program is the design, construction and operation of an in- 
line, multi-chamber deposition system. 


5076 (SERI/STR—211-2766) Research on the basic un- 
derstanding of high efficiency in silicon solar cells. Final 
report, 1 December 1982-30 November 1984. Rohatgi, A.; 
O'Keefe, T.W.; Meier, D.L.; Rai-Choudhury, P. (Westing- 
house Research and Development Center, Pittsburgh, PA 
(USA)). Sep 1985. Contract AC02-83CH10093. 183p. NTIS, 
PC A09/MF AO1; 1; GPO Dep. File Number DE85016870. 

The objective of this research was to develop a basic under- 
standing of high-efficiency silicon solar cells and achieve cell effi- 
ciencies greater than 18% by employing innovative concepts of ma- 
terial preparation, cell design, and fabrication technology. The pro- 
gram sought to develop theoretical models for very high efficiency 
cell designs, to experimentally verify the designs, and to improve 
our understanding of efficiency-limiting mechnisms such as heavy 
doping effects and bulk and surface recombination. As part of this 
research, model calculations were made for optimum single- and 
multi-layer antireflective coatings. Consistent with the model calcu- 
lations, a multilayer SiOzTiO.SiO2 A/R coating was fabricated. 
The model calculations and the experimental data were in excellent 
agreement. Also, 18% efficient solar cells were fabricated on 0.1-0.2 
ohm-cm float-zone silicon by a combination of surface passivation 
and double-layer antireflective coating. An 18.3% efficient solar 
cell was fabricated on 0.25 ohm-cm Wacker float-zone silicon mate- 
rial having passivation and a double-layer AR -oating. It was also 
shown that 0.4 keV hydrogen ion implantanon in the web solar 
cells improves the efficiency, diffusion length, and the long-wave- 
length response of the cells. 
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5077 (SLU-ISK—162) Methods used by self-employed 
forest owners for harvesting fuel chips. Liss, J.E. (Swedish 
Univ. of Agricultural Sciences, Garpenberg. Dept. of 
ational Efficiency). 1984. 139p. (In Swedish). NTIS 
Sales Only), PC A07/MF AO1. File Number DE85752755. 

Results from work studies on felling/chipping of cleanings 
and hardwood thickets and chipping of residues from thinnings, 
final fellings and sawmills are presented. Studies have been made 
on all the work elements - from stand to landing/chip storage. 
Energy consumption at manual labour, estimated fuel consumption 
at chipping and total yield of chips per hectare as well as economi- 
cal calculations of machine costs, allowances to cover fixed costs 
and wages are also reported. Studies included machines and equip- 
ment suitable for the self-employed forest owner. Two medium- 
sized chippers (SIBA 6-30R and Bruks 722 MT Hydraulic), pow- 
ered by a farm tractor, were used to comminute the materials into 
chips. 


5078 (SLU-ISM—48) Site characterization at energy 
forest production. Olsson, M.T.; Samilis, B. (Sveriges Lant- 
bruksuniversitet, Uppsala). 1984. 83p. NTIS (US Sales 
Only), PC A05/MF AOl1. File Number DE85752751. 

In the Swedish Energy Forest Project a number of different 
site types, each representing a considerable land area, are studied in 
order to predict production capacity and to prescribe suitable soil 
improving measures. At each locality the soil is characterized by 
the soil profile type and its chemical, textural and structural proper- 
ties. The climate is described on basis of data from the Swedish 
Meteorological and Hydrological Institute. The water balance is ex- 
pressed as the difference between potential evapotranspiration and 
the sum of precipitation and estimated supply of water in the soil. 
The latter is calculated on basis of the particle-size distribution and 
the distance to the groundwater table with addition of capillary 
rise. The natural soil properties of the studied Cambisols and the 
Thioic Fluvisols make them suitable for energy forestry. However, 
both need special management. Addition of N-fertilizers as well as 
irrigation is needed for maximal growth on the Cambisols while the 
Thionic Fluvisols should be supplied with P and K and large 
amount of lime mixed as deep as possible in the soil before estab- 
lishment of the plants. The Dystric Histosol is a demanding soil 
type in forms of amelioration measures and fertilizing program. In 
comparison the Humic Podzol is somewhat easier to manage, due 
to better knowledge of its soil chemistry and biological processes. 


5079 (STEV—1984-5) Solid fuels. Supply, cost, pros- 
pects of competition. (Statens Energiverk, Stockholm 
(Sweden)). Nov 1984. 182p. (In Swedish). NTIS (US Sales 
Only), PC A09/MF A0O1. File Number DE85752764. 

The aim of the report is to discuss the conditions of substi- 
tuting oil for space heating by indigenous fuels. Their competitive 
power against electrically heated boilers and heat pumps is dis- 
cussed. The prices of coal and oil are considered as a reference and 
the possible changes in prices are discussed. There are differences 
of prices for peat fuels and wood fuel. It is assumed that the actual 
price of domestic fuels will decline by a couple of percent per year 
during the coming decade and the price of electric power will be 
steady until 1990. Domestic fuels for district heating are expected 
to be cheaper than coal at the beginning of the nineties. Minor 
group heating centers will be profitable when using electrical heat- 
ing and heat pumps. The situation will be identical in the industry 
with some discrepancy for wood fuels which are produced and 
consumed by the industry itself. Pellets and chips will have a mar- 
ginal use for heating small houses. In a short run the introduction 
of domestic fuels will be questionable. Only if the regional prices 
are favourable the situation may improve. Nevertheless the use of 
domestic fuels has been substantial and it amounts to 53 TWh in 
1983. 


5080 (SVF—169) Whole-tree terminals. A system study. 
Segerud, K. (Stiftelsen foer Waermeteknisk Forskning, 
Stockholm (Sweden)). Nov 1984. 54p. (In Swedish). NTIS 
(US: Sales Only), PC A04/MF AOl. File Number 
DE85752758. 

The main report is ‘Forest fuel and pulpwood production at 
terminals’. This study deals only with the handling, technique, and 
cost of whole-tree system after felling. When calculating the eco- 


ERA-11/3 / 672 


nomics of terminals, the whole-tree method has been compared 
with the conventional assortment system. The study includes: - 
Conditions, design, and economics for different types of wood te- 
minals. - Sensibility analysis on the economics, if the whole-tree 
system is applied also for final felling. - Semi-mobile delimbing ma- 
chines. A presentation of the latest developements on this kind of 
machine. - Sensitivity analysis - terminal economics as a function of: 
amount of reject, pulpwood gain, part of stem wood, capacity of 
terminal, price on forest fuel, transport distance, and price relation 
of whole-trees/unlimbed logs. This system study shows that the ec- 
onomics of a terminal is very sensible to: the capacity of the termi- 
nal, price relation between whole-trees and pulpwcod, fuel price, 
and amount of reject. Upgrading of whole-trees in direct connec- 
tion to an existing debarking plant at the unit or upgrading of 
whole-trees at an existing pulpwood terminal, type railroad terminal 
results in lower costs and thus better profitability than whole-tree 
handling at separate terminals. The profitability of the terminal in- 
creases, if the whole-tree method is made to include final fellings, 
but this presumes that the prices of whole-trees from thinning and 
final felling respectively are equal. It is however still uncertain, if 
the whole-tree method for final fellings is competitive to the con- 
ventional assortment system. 


5081 Characterization of high-efficiency silicon solar 
cells. Green, M.A.; Blakers, A.W.; Osterwald, C.R. (Solar 
Photovoltaic Laboratory, Joint Microelectronics Research 
Centre, University of New South Wales, Kensington, Aus- 
tralia 2033). Journal of Applied Physics; 58: No. 11, 4402- 
4408(1 Dec 1985). 

Preliminary results on silicon solar cells of improved per- 
formance recently have been described. The present paper de- 
scribes the results of a more detailed optical and electrical charac- 
terization of these devices. The high performance of the cells is 
shown to be due to a high optical efficiency and near ideal junction 
characteristics combined with low parasitic resistance losses. 


5082 Development of low-cost modular designs for pho- 
tovoltaic array fields. Noel, G.T.; Carmichael, D.C. (Bat- 
telle, Columbus Laboratories, Columbus, Ohio). JEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Power Apparatus and Systems; PAS-104: No. 5, 1005- 
1011(May 1985). 

A low-cost modular photovoltaic array field design devel- 
oped for commercial/industrial installations is discussed. Key fea- 
tures of the design include minimum site preparation requirements, 
circuit designs which result in low life-cycle maintenance costs, low 
cost easily installed support structures, and economical approaches 
to lightning protection, grounding and electromagnetic interference 
(EMI) suppression. 


5083 Some applications of cold crucible technology for 
silicon photovoltaic material preparation. Ciszek, T.F. (Solar 
Energy Research Inst, Golden, CO). Journal of the Electro- 
oe, en 132: No. 4, 963-968(Apr 1985). (CONF- 
850311—). 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

Cold crucible melt confinement was used for four different 
silicon crystallization methods of interest in photovoltaic material 
preparation: directional solidifcation, Czochralski pulling, sheet 
growth, and continuous ingot casting. Large grained, multicrystal- 
line ingots were directionally solidified in cold crucibles, and grain 
sizes up to 5 mm were observed. Dislocation-free crystals were 
pulled in (111) and (100) orientations, using semiconductor-grade 
silicon. The edge-supported pulling (ESP) growth method was em- 
ployed for sheet growth. The sheets were solidified between quartz 
filaments. Continuous casting of square cross-sectional ingots with 
grain sizes of up to several millimeters was carried out. Material 
suitable for fabrication into solar cells was obtained by these meth- 
ods. AMI solar cell IV characteristics are presented for the differ- 
ent materials and for coprocessed cells made from conventional 
Czochralski crystals grown using quartz crucibles. Some purity and 
electrical property data for cold crucible crystals are also given. 
Dislocation-free cold crucible crystals had higher purity levels and 
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photovoltaic conversion efficiencies than conventional Czochralski 
crystals. 


5084 Electrochemical —— and photoelectroche- 
mical storage cells based on II polycrystalline thin film 
materials. Wallace, W.L. (Solar Sent y Research Institute, 
Golden, Colorado). Proceedings of the Annual Meeting - ~ 
American Section of the International Solar Energy Society; 6 
107-111(Jun 1983). (CONF-830622—). 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

Research on electrochemical photovoltaic cells incorporat- 
ing thin film CdSe and CdSe /SUB x/ Te /SUB 1-x/ photoanodes 
has progressed to the point where efficiencies of up to 7% can be 
achieved on small area electrodes using a polysulfide electrolyte. 
Higher efficiencies can be obtained in alternate electrolytes in sig- 
nificantly less stable systems. The major limitations on cell efficien- 
cy are associated with the open circuit voltage and fill factor. At 
present, the most promising photoelectrochemical storage system is 
an in situ three electrode cell which consists of an n-CdSe /SUB x/ 
Te /SUB 1-x/ photoanode and CoS counterelectrode in a sulfide/ 
polysulfide electrolyte and a Sn/SnS storage electrode isolated in 
an aqueous sulfide electrolyte. 


1406 PHOTOVOLTAIC POWER SYSTEMS 


REFER ALSO TO CITATION(S) 5043, 5054, 5058, 5069, 5082, 5132 


5085 (AD-A—157838/4/XAB) Maintenance of photo- 
voltaic power systems. Revision 1. Maintenance manual. Hall, 
M.R. (Naval Weapons Center, China Lake, CA (USA)). Jun 
by 7Tlp. (NWC-TP—6563-REV-1). NTIS, PC A04/MF 
This publication establishes standard practices for inspection, 
testing, and maintenance of photovoltaic power systems at Depart- 
ment of the Navy installations. The practices and procedures are 
recommended to ensure reliable operation of the power systems. 
The manual covers photovoltaic-array, battery, voltage-regulator, 
inverter, and wiring subsystems. In addition, this manual provides a 
troubleshooting guide and self-study questions and answers. 


5086 (NP—6770031, pp 137-144) Photovoltaic output 
module and trends in manufacturing procedures. Cammerer, 
F.; Hecht, H.D.; Hollaus, R. 1982. (in German). NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE86770031. 

In Programme energy research and energy technology. 
Status report 1982: Photovoltaic power. 

A photovoltaic output module is described. It is manufac- 
tured on a process-line for cells and modules of several hundred 
kWp. The various stages of the process are outlined and examined 
with regard to economic viability. 


5087 (SAND—85-1069C) Reliability of photovoltaic sys- 
tems: a field report. Thomas, M.G.; Fuentes, M.K.; Lash- 
way, C.; Black, B.D. (Sandia National Labs., Albuquerque, 
NM SA); New Mexico Solar Energy Inst., Las Cruces 
(USA); New Mexico Engin ST aoe Inst., Albuquer- 
= (USA)). 1985. leona A 76DP00789. 6p. (CONF- 

51043—12). NTIS, PC A02/MF AOI; 1; GPO? Dep. File 
Number DE86002130. 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Performance studies and field measurements of photovoltaic 
systems indicate a 1 to 2% per year degradation in array energy 
production. The cause for much of the degradation has been identi- 
fied as soiling, failed modules, and failures in interconnections. 
System performance evaluation continues to be complicated by the 
poor reliability of some power conditioning hardware that has 
greatly diminished the system availability and by inconsistent field 
ratings. Nevertheless, teh current system reliability is consistent 
with degradation of less than 10% in 5 years and with estimates of 
less than 10% per year of the energy value for O & M. 
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5088 (SAND—85-1189C) Design considerations for 
large photovoltaic systems. Jones, G.J.; Post, H.N.; Stevens, 
J.W.; Key, T.S. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 19p. (CONF- 
851043—14). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86002125. 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The design of large photovoltaic systems has been the sub- 
ject of many years of system and subsystem research. This research 
information can now be supplemented with data from numerous op- 
erating systems ranging in size from kilowatts to multi megawatts. 
The compilation of all results verify that the design process for the 
photovoltaic system is simple. Construction should be based on 
good engineering practice coupled with PV specific hardware and 
a few PV specific design guidelines. These guidelines include con- 
siderations related to the selection of collector type, hardware spec- 
ification, array field configuration, and system installation and 
checkout. This paper presents a discussion of these photovoltaic 
specific design considerations. 


5089 (SAND—85-1190C) Innovative designs for power 
conditioning subsystems. Calloway, T.M.; Leeman, J.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 15p. (CONF-851043—16). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86002913. 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The results of an effort to develop innovative designs for 
three-phase inverters for photovoltaic arrays are discussed. The ca- 
pacity of the inverters is 50kVa with 480V output. Methods of esti- 
mating efficiency, cost and grid compatibility of the inverters are 
presented. (BCS) 


(SAND—85-1192C) Grounding considerations for 

systems. Key, T.S. (Sandia Nation- 

a NM (USA)). 1985. Contract AC04- 

76DP00789. 13. (CONF-851043—11). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002123. 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

The most efficient and lowest cost power conditioner con- 
figurations in the 1 to 200 kW size range are transformerless (non- 
isolated) designs. Unfortunately, a non-isolated photovoltaic (PV) 
system limits array grounding options and raises utility interface 
and safety issues. An analysis of design requisites is conducted to 
determine possible non-isolated configurations for various PV appli- 
cations. Underwriters Laboratories’ (UL) Standards for Safety and 
the 1984 National Electric Code (NEC) are considered. There is at 
least one suitable configuration allowing an economical non-isolated 
power conditioner for each of the three photovoltaic application 
areas: residential, commercial/industrial and central power plant. A 
recommended non-isolated power conditioner configuration and ap- 
propriate grounding scheme for each application area are described. 


5091 ee ae Status of photovoltaic systems 
technology in the United States. Post, H.N.; Jones, G.J. 
(Sandia National Labs., Albuq (USA)). 1985. 
Contract AC04-76DP00789. Tp. 1 CCONE-851 851035—1). NTIS, 
PC A02. File Number DE86001749. 

From Energy for the Americas international conference; San 
Juan, PR, USA (13 Oct 1985). 

Sandia National Laboratories manages the Systems Develop- 
ment Project for the US Department of Energy (DOE) National 
Photovoltaics (PV) Program. Since its inception in 1976, this 
project has achieved significant progress in cost reduction and im- 
proved reliability for all system application sectors from small 
stand-alone to large central station. This paper summaries the cur- 
rent status of PV systems technology and identifies major progress 
resulting from the program's research activities. It is concluded that 
no technical barriers inhibit the use of photovoltaics for electrical 
power generation. 
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5092 (SAND—85-2271C) PVFORM - a new approach 
to photovoltaic system performance modeling. Menicucci, 
D.F. (Sandia National Labs., Albuquerque, NM (U: 
1985. Contract AC04-76DP00789. 6p. (CONF-851043—13). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86001752. 

From 18. IEEE photovoltaic specialists conference; Las 
Vegas, NV, USA (21 Oct 1985). 

Over the past two years a number of studies have resulted in 
important changes in photovoltaic (PV) system simulation. For ex- 
ample, a Sandia National Laboratories (SNLA) study showed that 
the major cause of error in PV performance models is incorrect es- 
timates of insolation in the plane of the array of the system under 
study. Other studies have resulted in improvements in the model- 
ling of various array subsystems. SNLA has integrated improved 
modelling techniques into a simplified program named PVFORM 
that can be run on mainframe or personal computers. The new 
model simulates the hourly performance of a PV flat-plate system 
for a one-year period. Verification tests at SNLA have shown that 
predicted values from the PVFORM model are typically within 
1% to 5% of measured values. This paper describes the PVFORM 
model and gives examples of its application to the design, testing, 
and evaluation of PV systems. 
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REFER ALSO TO CITATION(S) 5046, 5138, 5139 


5093 (CAPE—2960) Pilot Plant Station manual (RADL 
Item 2-1). Volume 2, Revision (Engineering Materials). 
(McDonnell Douglas Astronautics Co., Huntington Beach, 
CA (USA)). 1982. Contract AC03-79SF10499. (MDC- 
G—8544-Vol.2- STMPO—208-Vol.2-Rev.; SAN— 


0499-57-Vol.2-Rev.). TIC, PO Bx 62, Oak Ridge, TN 37831. 
File Number T186000673. 


5094 (CAPE—2961) Control loops diagram supplement. 
Revision 1 (Engineering Materials) . (McDonnell Douglas 
Astronautics Co., Huntington Beach, CA (USA)). [1985]. 
Contract ACO03- 79SF 10499. (MDC-G—9705; DOE/SF/ 
10499—T158; STMPO—245; SAN—0499-82). H. File 
Number T186000672. 

Drawings of end-to-end connections for a majority of the 
field instruments at the Barstow Solar Pilot Plant are presented. 
Interfaces for the individual control loops are defined. Reference 
DOE/SF/10499-T158. 


5095 (DOE/ET/20329—T1) Development and evalua- 
tion of a 400 kWth solar steam generating plant and test fa- 
cility in the United States. Final report, January 1, 1976-Feb- 
ruary 29, 1980. Lewis, G.C.; Teague, H.L.; Swafford, C.J.; 
Brown, C.T.; Clayton, M.E. (Georgia Inst. of Tech., Atlan- 
ta (USA)). 1985. Contract AC05-76ET20329. 116p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86002796. 

Conversion of the Georgia Tech solar steam plant to a mid- 
sized solar test facility is completed and a study of the characteris- 
tics and limitations of the solar concentrator at the facility has been 
made. The results suggest several modifications to improve the 
peak flux and targeting of the concentrated solar beam. Some of 
these improvements have been implemented and have significantly 
improved the ability to hold the beam on target. The facility con- 
sists of an octagonal array of 550 mechanically driven heliostats. 
Each of these contains a circular mirror of 1.1 meters diameter. 
Sunlight is focused at a point 21.3 meters above the center of the 
heliostat field on a tower which serves as a test bed for experimen- 
tal equipment. The total power into the focal zone is approximately 
325 kW. The study used computer modeling and in-field measure- 
ments to determine the magnitude of the tracking errors introduced 
by various aspects of the system. The error study, implementation, 
and results of the program are discussed in detail. 
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5096 (DOE/SF/10499—T83S3) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: Solar facilities design integra- 
tion. Volume 3, Part 2. Construction package No. 9 (RADL 
Item 7-33) piping and mechanical equipment installation. 
(Stearns-Roger Corp., Denver, CO (USA)). Jun 1980. Con- 
tract AC03-79SF10499. 874p. (STMPO—160; SAN—0499- 
39-Vol.3-Pt.2; MDC-G—8177-Vol.3-Pt.2). NTIS, PC A99/ 
MF AO1; 1; GPO Dep. File Number DE86000697. 

Drawings illustrating the piping and mechanical equipment 
of the Barstow Solar Pilot Plant are presented. (BCS) 


5097 (DOE/SF/10499—T92) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. PSS final design caiculations. Book 2 of 26. Warehouse, 
construction mg 3 (RADL Item 7-8). oe ee En- 
gineering Corp., Denver, CO (USA)). Sep 1980. Contract 
ACO03- 79SF10499. 23p. (STMPO—177; SaN—049 9-Bk.2; 
MDC-G—8502-Bk.2). NTIS, PC A02. File Number 
DE86001383. 

This document is provided in support of the warehouse con- 
struction at the Barstow Solar Pilot Plant. The calculations include 
the interrupting rating (short circuit study), lighting, and foundation 
design for the prefabricated metal building. (BCS) 


5098 (DOE/SF/10499—T162) 10 MWe Solar Thermal 
Central Receiver Pilot Plant: solar facilities design integra- 
tion. Master control system as-built drawings (RADL Item 6- 
5). Volume 2. DARMS, SHIMMS, and RLU’s. (McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA)). 
Sep 1982. Contract AC03-79SF10499. 317p. (STMPO—252; 
SAN—0499-86; MDC-H—0130). NTIS, PC Al4/MF A0Ol1; 
1; GPO Dep. File Number DE86001392. 

The as-built configuration of the master control system of 
the Barstow Solar Pilot Plant is presented. Drawings include: the 
data acquisition remote multiplexing system; the special heliostat in- 
strumentation and meteorological measurements system; and the 
red line units. (BCS) 


5099 (SAND—85-8182) Impact of tax incentives on the 
commercialization of solar thermal electric technologies. 
Volume II. Federal revenue considerations. Bos, P.B.; Morris, 
G.P. (Polydyne, Inc., Menlo Park, CA (USA)). Nov 1985. 
Contract AC04-76DR00789. 69p. NTIS, PC A04/MF AOl1; 
1; GPO Dep. File Number DE86003544. 

The purpose of this study was to quantify the impact of the 
Solar Thermal Central Receiver (STCR) tax incentives and com- 
mercialization on the federal treasury revenues. The initial STCR 
market penetration was assumed to take place in California, because 
of favorable local conditions. The initial financing was assumed to 
be underwritten by intermediary partnerships under long-term 
avoided cost contracts with the local utility companies with subse- 
quent sale of the plants to utilities at competitive prices. To esti- 
mate the impacts of these various tax incentives associated with the 
commercialization of the STCR technology, the tax revenues and 
costs for the STCR plants were compared with the tax revenues 
and costs for the displaced conventional power plants. This differ- 
ential analysis takes into account the different operating expenses, 
as well as the different depreciation charges, financing costs, and 
tax credits associated with STCR and conventional plants. The 
study also evaluated the impact of both the previous (1983) and 
current (1984) proposed federal energy tax credits. The resulting 
total annual tax cash flows were subsequently cumulated to deter- 
mine the aggregate tax revenues and costs throughout the 1985 to 
2034 time period. The results of this analysis indicate that the initial 
federal tax revenues are negative. With increasing market penetra- 
tion, the installed costs of the STCR plants decrease rapidly and 
the net present values of the tax revenue cash flows associated with 
plants constructed after 1995 are positive, and become significantly 
larger than those for the corresponding displaced conventional 
plants. 
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5100 (SERI/SP—271-2664, pp 221-250) Small solar 
power systems - distributed collector system plant perform- 
ance: the stair step. Wattiez, P.; Martin, J.; Andersson, M. 
(SSPS-IEA-ITET, Tabernas Almeria, Spain). Mar 1985. 
NTIS, PC A24/MF AOl. File Number DE85002949. 
(CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

Performance data for the IEA/Small Solar Power Systems - 
Distributed Collector System (SSPS-DCS) for 1983 are presented. 
The analysis of plant performance covers the main subsystems from 
the collector field to the electric power generation system. Of the 
365 days in 1983, 22% had bad weather, 40% were medium solar 
days, and the remaining 38% were good solar days. The DCS plant 
supplied 32 MWhe to the electric grid; there was net electric 
power generation in 143 days of the year. During the period of 
sunny days, which is considered to be the most suitable for a com- 
parison of plant performance with that of other solar systems, the 
solar energy offered to the collector fields in track position repre- 
sents 72% of the solar energy available. The ACUREX and MAN 
collector fields were operated with daily average efficiencies of 
31.5% and 28.7%. With an 18% efficiency of the power conversion 
system, caused by a 75% loss from the cooling system and the PCS 
structure, the DCS plant produced 120 MWhe gross during the 143 
sunny days, and the internal daily electrical consumption for that 
period was 800 kWhe. Plant efficiency (net electricity production/ 
solar energy offered) during normal sunny operational days has 
therefore an average value of 2.4%. using the same considerations, 
the efficiency at solar noon is 5.8% with an insolation of 862 W/ 
m?. The maximum theoretical efficiency in 1983 was determined to 
be 7.6%, which is 2.5 points below the design value. This is due 
mainly to high thermal losses and degradation of optical character- 
istics which occurred over the 3 years of operation. 


5101 (SERI/SP—271-2664, pp 328-356) Fourteen dish 
community electric system, White Cliffs: collector system per- 
formance. Kaneff, S. (Australian National Univ., Canberra). 
Mar 1985. NTIS, PC A24/MF AOl. File Number 
DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

Due to the need to provide electricity to many areas in 
inland Australia without existing grid-connected power systems, the 
New South Wales Government commissioned the Australian Na- 
tional University in July 1979 to build an experimental solar ther- 
mal power station to supply a small community with electricity on 
a continuous, stand-alone basis. The station would use a paraboloi- 
dal array of 14 collectors to produce some 25 kWe and 140 kW 
thermal (low quality heat) to be used at a later stage for water de- 
salination. The system was sized to be sufficiently large to reveal all 
the parameters and problems associated with systems of a wide 
range of sizes, but small enough to ensure that development, hard- 
ware, installation, and running costs were not excessive. The site, 
White Cliffs, a small opal-mining community of 40-50 people, 1100 
km west of Sydney, was selected because it satisfied the definition 
of being inland and remote, having no existing power supply (300 
km from the nearest grid), and having an extreme and hostile cli- 
mate. Performance of the array at White Cliffs was also seen as 
providing valuable information on possible industrial process heat 
applications in many country towns 400 to 700 km to the east, 
where insolation conditions are only slightly inferior, but environ- 
mental and resource problems are not as demanding. The design, 
operation, and performance of the system is discussed. 


5102 (SERI/SP—271-2664, pp 369-383) Operating ex- 
perience with the Solar One Generating Station collector 
system. Lopez, C.W. (Southern California Edison, Daggett). 
Mar 1985. NTIS, PC A24/MF AOl. File Number 
DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 


USA (11 Jun eee 

The Solar One Generating Station completed its second year 
of operation on April 12, 1984. Since initial operation, the plant has 
demonstrated its primary design objectives. Giving consideration to 
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its many first-of-a-kind equipment systems, its demonstrated per- 
formance has exceeded expectations. The Solar One Generating 
Station has seven basic equipment systems - receiver, collector, 
thermal storage, control, heliostat beam characterization, electrical 
power generation, and plant support. In the past years we have 
gained valuable experience with each of these seven systems. This 
discussion is limited to the collector system operating experience. 
The present Solar One test program is concentrating on optimizing 
plant operation in each of eight operating modes, as well as transi- 
tions among these operating modes. Also in progress is the pro- 
gramming of a host computer that will coordinate the operation of 
the receiver, electrical power generation, thermal storage, and col- 
lector system to allow plant automatic operation through a single 
operator station processor. In addition, activation of the beam char- 
acterization system continues so that heliostat alignment can be cor- 
rected and performance evaluated. 


5103 (SERI/SP—271-2664, pp 401-440) Estimating 
convective energy losses from solar central receivers. Siebers, 
D.L.; Kraabel, J.S. Mar 1985. NTIS, PC A24/MF AOI. File 
Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

A method for estimating the total convective energy loss 
from a receiver of a solar central receiver power plant is discussed. 
Two types of receivers are considered in detail: a cylindrical, exter- 
nal-type receiver and a cavity-type receiver. The method is intend- 
ed to provide the designer with a tool for estimating the total con- 
vective energy loss that is based on current knowledge of convec- 
tive heat transfer from receivers to the environment and that is 
adaptable to new information as it becomes available. The current 
knowledge consists of information from two recent large-scale ex- 
periments, as well as information already in the literature. Also out- 
lined is a method for estimating the uncertainty in the convective 
loss estimates. Sample estimations of the total convective energy 
loss and the uncertainties in those convective energy loss estimates 
for the external receiver of the 10 Me Solar Thermal Central Re- 
ceiver Plant (Barstow, California) and the cavity receiver of the 
International Energy Agency Small Solar Power Systems Project 
(Almeria, Spain) are included in the appendices. 


5104 (SERI/SP—271-2664, pp 441-444) Solar One con- 
vective loss experiments: a status report. Stoddard, M.C.; 
Evans, G. (Sandia National Labs., Livermore, CA). Mar 
1985. NTIS, PC A24/MF A0O1. File Number DE85002949. 
(CONF-8406111—). Contract AC04-76DP00789. 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

A series of tests is being performed to determine the convec- 
tive losses from the front surface of the receiver at the 10 MWe 
Solar One Pilot Plant at Barstow, California. The experiment con- 
sists of measuring the change in enthalpy of heated feedwater as it 
flows through the receiver. The tests are being performed with no 
incident solar flux on the receiver surface. Energy losses due to ra- 
diation, conduction, and convection are then calculated using a 
Sandia-developed computer code, which determines the thermal- 
hydraulic performance of a Barstow boiler panel. Predictions of the 
Barstow convective losses have been made based on available liter- 
ature for forced convection around a cylinder and recent experi- 
mental data for natural and mixed convection on a vertical flat 
plate. Results of the convective loss tests ware compared with these 
predictions. 


5105 (SERI/SP—271-2664, pp 451-478) Distributed 
collector system losses. Jacobs, H.; Andersson, M.; Car- 
mona, R.; Pescatore, M. (IEA-SSPS-ITET, Tabernas Alme- 
ria, Spain). Mar 1985. NTIS, PC A24/MF AOl. File 
Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large sola. thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The Distributed Collector System of the IEA/SSPS Project 
in Almeria, Spain, has been operating for more than two years. 
Many investigations were performed to understand how the plant 
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works, where its difficulties lie, and where the collected energy 
goes. It is particularly interesting to know where the energy goes. 
Not all of the energy absorbed by the solar collectors goes through 
the power conversion system (PCS). There are many mechanisms 
by which energy is lost on the way. First, there are thermal losses 
due to the physical limitations of the insulation. Second, there are 
losses due to thermal inertia. The components and the thermal oil 
need to be heated up each day before normal operation starts. Last, 
energy is lost due to the fact that it is uausable, when lowering the 
temperature. It was discovered that energy was lost by recirculat- 
ing the oil through the field into the tank. This is necessary if the 
oil temperature drops below 230°C since this temperature is too 
low for starting up the PCS. Detailed information about energy 
losses, especially in the collector, pipework, tank, and PCS is pre- 
sented. Special loss tests were performed to estimate the values pre- 
sented. Only the PCS efficiency was calculated during normal op- 
eration. 


5106 (SERI/SP—271-2664, pp 502-520) Control of 
large collector arrays: the en en E 
Martin, J. (IEA-SSPS-ITET, Tabernas Almeria, pain). 
File” neaber 


Mar 1985. NTIS, PC A24/MF AOI. 
DE85002949. (CONF-8406111—). 


From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

Experience gained in the control of the distributed collector 
fields at the IEA Small Solar Power Systems project may be of 
value in the design of control systems for future large arrays. 
Project experience with analog and digital systems is discussed and 
improvements already made are described. A priority item in this 
year’s efforts on site is the evaluation of the potential for fully auto- 
matic operation, with a suitable control algorithm, of a reliable col- 
lector array. Preliminary results from dynamic models of the fields 
in terms of lumped and distributed parameters are presented, and 
work in progress on adaptive controls is outlined. 


5107 ee ee pp nge a of a 13 
MWe parabolic trough plant at Daggett, California, Kroizer, 
I. (Luz Engineering, Encino, CA). Mar 1985. NTIS, PC 
A24/MF_ AO1. ile Number DE85002949. (CONF- 
8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The solar power plant design characteristics and system de- 
scription at Daggett California are presented. The solar collector 
assembly (SCA) is the primary building block of this modular 
system. A single SCA consists of a row of eight parabolic trough 
collectors, a single drive motor, and a local microprocessor control 
unit. The basic components of the parabolic trough collector are a 
mirrored glass reflector, a unique and high-efficiency heat collec- 
tion element, and a positioning system. The heat collection element 
includes a stainless steel absorber tube coated with a black chrome 
selective surface, which is contained within a unique and high-effi- 
ciency evacuated cylindrical glass envelope. The SCA is designed 
to have an operating efficiency of 67% at 265°C under a direct 
normal insolation of 3500 kJ/m*. The operation of the system is dis- 
cussed. 


5108 (SERI/SP—271-2664, pp 537-538) SOLAR- 
PLANT 1. Halbert, D.D. Mar 1985. NTIS, PC A24/MF 
A01. File Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

LaJet Energy Company (LEC) entered the solar energy 
business in early 1978. LEC has designed and is constructing one of 
the world’s largest privately funded solar thermal electricity gener- 
ating facilities near Warner Springs, California. The project is 
called SOLARPLANT 1. The SOLARPLANT utilizes the patent- 
ed LEC 460 System developed for the large-scale commercializa- 
tion of solar energy. A description of the LEC system is presented. 
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5109 The solar molten salt electric experiment. Holmes, 
J.T. (Sandia National Lab., Albuquerque, NM). pp 281-288 
of Alternative energy sources VI: vol. 1: solar energy and 
applications. Veziroglu, T.N. Washington, DC; Hemisphere 
Publishing Co. (1985). (CONF- 831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Second generation solar power tower technology, based on 
using a molten nitrate salt as the solar receiver, and thermal storage 
heat transfer fluid is now in the final phase of preoperational test at 
the Central Receiver Test Facility (CRTF) near Albuquerque, New 
Mexico. The Molten Salt Electric Experiment (MSEE) is a joint 
government, electric utility, and industry funded program that will 
provide performance, operation, and maintenance data for potential 
users and industrial suppliers of the system component. The MSEE 
uses 221, 37 sq m (400 sq ft) heliostats, a 5 MWt solar reciever, 7 
MWH thermal storage, molten salt-to-water steam generator that 
supplies 7800 lb/hr steam at 504 C (940 F) and 7.6 MPa (1050 psig) 
to a 750 kW turbogenerator, and a digital computer based process 
controller. All of the components of this second generation solar 
technology are now available to potential users. When the MSEE 
is completely operational, teams of power plant operators from 
electric utilities will receive hands-on experience with this new 
technology. 


1408 OCEAN ENERGY SYSTEMS 
REFER ALSO TO CITATION(S) 5155 


5110 (SERI/TR—252-2234) Thermodynamic systems 
analysis of open-cycle Ocean Thermal Energy Conversion 
(OTEC). Parsons, B.K.; Bharathan, D.; Althof, J.A. (Solar 
Energy Research Inst., Golden, CO (USA)). Sep 1985. Con- 
tract AC02-83CH10093. 181p. NTIS, PC A09/MF AOI; 1; 
GPO Dep. File Number DE85016867. 

This report describes an updated thermal-hydraulic systems 
analysis program called OTECSYS that studies the integrated per- 
formance of an open-cycle ocean thermal energy conversion 
(OTEC) plant, specifically, the effects of component performance, 
design parameters, and site specific resource data on the total 
system performance and plant size. OTECSYS can size the various 
open-cycle power cycle and hydraulic components. Models for the 
evaporator, mist eliminator, turbine-generator diffuser, direct-con- 
tact condenser, exhaust compressors, seawater pumps, and seawater 
piping are included, as are evaluations of the pressure drops associ- 
ated with the intercomponent connections. It can also determine 
the required steam, cold seawater, and warm seawater flow rates. 
OTECSYS uses an approach similar to earlier work and integrates 
the most up-to-date developments in component performance and 
configuration. The program format allows the user to examine sub- 
system concepts not currently included by creating new component 
models. It will be useful to the OTEC plant designer who wants to 
quantify the design point sizing, performance, and power produc- 
tion using site-specific resource data. Detailed design trade-offs are 
easily evaluated, and several examples of these types of investiga- 
tions are presented using plant size and power as criteria. 
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REFER ALSO TO CITATION(S) 5020, 5040, 5041, 5045, 5045, 5147, 5566 


5111 (DOE/CS/30336—3) Deadwood community center 
and firehall. Final report. (Deadwood Creek Services, Dead- 
wood, OR (USA)). 31 Jul 1984. Contract FC02-80CS30336. 
247p. NTIS, PC A11. File Number DE86002291. 

The design of a public community center and firehall for the 
rural community of Deadwood, Oregon is presented. Passive solar 
heating, cooling, and daylighting were used in the architectural 
strategies for the building. Solar domestic water heating, wood aux- 
iliary heating, and wind ventilation for cooling were also added to 
the design of the building. The daily energy consumption of the 
building is analyzed. (BCS) 
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5112 (DOE/CS/32198—T3) Solar production of indus- 
trial process steam for the Lone Star Brewery. Final report. 
Deffenbaugh, D.M.; Svedeman, S.J. (Southwest Research 
Inst., San Antonio, TX (USA)). 15 1985. Contract 
AC04-78CS32198. 130p. NTIS, PC A07/MF AOl1; 1; GPO 
Dep. File Number DE86000196. 

The existing solar process heat system at the Lone Star 
Brewery in San Antonio, Texas was converted to a lower tempera- 
ture water preheat system. The performance of the new system was 
monitored. System maintenance and operation, and economic as- 
pects are briefly described. The system was found to be unreliable 
for the industrial environment and not cost effective at current 
energy prices. (BCS) 


5113 (DOE/CS/62029—T1) Nebraska residential solar 
architecture: a representative inventory. Chen, B. (Solar 
Energy Associates Ltd.. Omaha, NE (USA)). 1983. Con- 
tract FG47-77CS62029. 12ip. Solar Energy Associates, 
Ltd., Omaha, NE. File Number T186001403 

Both active and passive solar heating methods for residential 
space heating and domestic water heating are illustrated. Photo- 
graphs and floorplans of numerous solar integrated homes in the 
state of Nebraska are displayed. Brief discussions of the house de- 
signs and the retrofits of some systems are included. (BCS) 


5114 (DOE/R2/05143—T1) [Retrofitting with low-cost 
solar collection systems]. Final report. (Community Progress, 
Inc., Corning, NY (USA)). [1985]. Contract FG42- 
80R205143. 49p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE86000475. 

Already weatherized and insulated housing stock was retro- 
fitted with a combination of a variety of low-cost solar collection 
systems. The systems include solar water heaters, sunspaces, and 
thermosyphoning air collectors. A total of ten houses were retro- 
fitted in Corning, New York. An analysis of the fuel consumption 
shows that about half of the houses did use less fuel, while the 
other half used more fuel. (BCS) 


§115 (DOE/R9/50019—T1) Community Recreation 
Center greenhouse solar collector, Hawthorne, Nevada. Final 
report, (Consolidated Agencies of Human Services, Inc., 
Hawthorne, NV (USA)). Apr 1981. Contract FG03- 
80R950019. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86000443. 

A solar collector greenhouse and a trombe wall are pro- 
posed for the south wall of the Community Recreation Center, 
Hawthorne, Nevada. The project was integrated with retrofit of an 
old gymnasium that is still in progress. Thermometers are being 
used to monitor temperatures inside the greenhouse, inside the 
gymnasium, and in the outdoors. (BCS) 


5116 (DOE/SF/11656—T1) TRNSYS: transient system 
simulation program. (Wisconsin Univ., Madison (USA). 
Solar Energy Lab.). Dec 1983. Contract AC03-82SF11656. 
678p. NTIS, PC A99/MF A01; 1; GPO Dep. File Number 
DE86002798. 

A user’s manual for the TRNSYS program is presented. The 
general rules and regulations governing the programming of the 
Fortran subroutines are outlined. A mathematical description of 
each solar system component is provided and an information flow 
diagram is shown that indicates the inputs, outputs, and parameters 
and their sequential order. Some of the system components include: 
solar collectors, thermal storage, controllers, hydronics, auxiliary 
heating and cooling, heat exchangers, loads and structures, and 
combined systems. (BCS) 


§117 (PB—85-231637/XAB) International Energy 
Agency solar heating and cooling programme. Task 7. Central 
solar heating plants with seasonal : preliminary designs 
for ten countries. Boysen, A. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). Jan 1984. 54p. NTIS, PC 
A04/MF AO1. 

The aim was to produce a number of designs for solar heat- 
ing plants with seasonal storage. The report is a summary docu- 
mentation of the preliminary designs from the 10 participating 
countries. 
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5118 (PB—85-236057/XAB) Evaluation of solar energy 
for heating a highway maintenance 

Final report. Hilton, M.H. (Virginia Highway and Transpor- 
tation Research Council, Charlottesville (USA)). Mar 1985. 
59p. (VHTRC—85-R28). NTIS, PC A04/MF AO1. 

A highway-maintenance headquarters building having over- 
all dimensions of 64 ft. - 8 in. by 42 ft. - 0 in. was equipped with an 
active solar heating system to assist in heating space and water. The 
solar system was instrumented and its operation monitored for a 15- 
month period. An evaluation of the data collected indicated that 
the solar system conserved, on an annual basis, 53,023 kWh of elec- 
tricity. Based on the cost per kWh existing at the planning stage of 
the project, annual savings of $2,052 were realized. A present-value 
analysis of the cost savings indicated that the investment in the 
active solar system was very favorable if the power cost savings 
were doubled to account for the potential savings of irreplaceable 
fossil fuels. If only the direct power costs savings are recognized, 
the investment in the active solar system is marginal, having a 19- 
year payback on a 20-year estimated service life. Since the water 
heater can utilize the solar energy during the full year, it was this 
aspect of the system that rendered the total system economically fa- 
vorable. 


5119 SS et pe 35-95) Design procedure 
for solar industrial process heat systems. Kutscher, C.F.; 
Gee, R.C. (Solar Energy Research Institute, Golden, CO). 
Mar 1985. NTIS, A24/MF AOl. File Number 
DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

Design approaches for Solar Industrial Process Heat Sys- 
tems, published in September 1982, addresses the complete spec- 
trum of problems associated with the design of a solar IPH system. 
This work presents a highly general method, derived from comput- 
er simulations, for determining energy collected by the solar collec- 
tor array for flat-plate, evacuated-tube, and parabolic-trough collec- 
tors used for heating water or for supplying steam with either flash- 
tank or unfired-boiler systems. A means is provided for determining 
the various thermal losses and, ultimately, the energy delivered to 
the load. An overview of the design methodology developed is 
given and some specific examples of technical issues addressed are 
provided. These issues include the basic energy collection design 
tool, the method for treating pipe losses, the sizing of heat exchang- 
ers, and the determination of insulation thicknesses. 


5120 (SERI/SP—271-2664, pp 96-115) Performance 


and operating results for the solar district heating plant at 
Lyckebo, Uppsala, Sweden. Holst, P.; Zinko, H. (Studsvik 
Energiteknik AB, Nykoping, Sweden). Mar 1985. NTIS, PC 
A24/MF AOl. File Number DE85002949. (CONF- 
8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The results and operating experiences of the solar collector 
field in the Lyckebo solar district heating plant in Storvreta, 13 km 
from Uppsala, Sweden are described. The intention of the project is 
to demonstrate the use of high-efficiency flat-plate collectors work- 
ing at high temperature (95°C) in combination with a full-scale sea- 
sonal storage. In order to reduce system investments, to be able to 
verify the solar collector performance, and to profit by future im- 
provements, only 15% of the required collector area was installed; 
the rest was simulated by an electric boiler of 6 MW. The solar col- 
lector field comprises 4320 m? of high efficiency flat-plate collec- 
tors connected to a rock cavern of 100,000 m® for seasonal heat 
storage and a district heating system for up to 550 dwellings. The 
solar collector field is divided into 12 groups with 360 m? collector 
area each, located 500 m from the rock cavern. Plant performance 
for the solar collecting system was measured in the form of energy 
flows, temperatures and clim.te data. In addition, energy compo- 
nents according to different operating temperatures were measured. 
Detailed investigations of irradiation dynamics were carried out by 
measuring solar time, solar energy, and irradiation level variation 
frequency to different irradiation levels. 
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§121 (SERI/SP—271-2664, pp 136-155) Performance 
and operation results for the Wagner College 1030 m? evacu- 
ated tube collector array. Henkel, E.T. (Wagner College, 
Staten Island, . Mar 1985. NTIS, PC A24/MF AOl. 
File Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The results and operating experience for the Wagner College 
solar energy system located on Staten Island in New York City are 
presented. The collector array comprises 1030 m? of Owens-Illinois 
SUNPAK drainable evacuated collectors, 792 modules in all. This 
array delivers heat to two campus buildings of 7800 m? floor area 
for space heating and domestic hot water and to power a 1120 kW 
cooling output (320 ton) Carrier absorption water chiller for space 
cooling. The intention of the Wagner College solar energy project 
is to demonstrate the technical feasibility of using solar collectors 
for the heating and cooling of commercial buildings in New York 
City. The plant has been in operation since April 1980. The evalua- 
tion period covers January through December 1983. The data ac- 
quisition system consists of an Andover Controls SUNLOGGER 
datalogger connected to a Digital Equipment PDP-11/34A comput- 
er, with 50 sensors scanned every 5 seconds. Ten-minute average 
values are stored on disk for evaluation. Operational information 
was gathered by the plant operating engineers and maintained in a 
plant log book. 


5122 (SERI/SP—271-2664, pp 157-168) Using solar 
energy to heat and cool factory buildings at Gumma, Japan. 
Sekigami, K. (Tokyo Sanyo Co., Japan). Mar 1985. NTIS, 
PC A24/MF AOl. File Number DE85002949. (CONF- 
8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

A solar cooling and process heat hot water system has been 
designed. The system includes evacuated glass tube collectors and 
an absorption chiller. Various tests were made during a 1-year 
period (April 1979 to March 1980). The main purpose of building 
the system was to study how much peak cut of electricity con- 
sumption was possible by utilizing solar cooling in the summer. At 
the same time, actual test data of the solar energy system were col- 
lected for analysis. 


5123 (SERI/SP—271-2664, Pp 169-188) Soedertoern 
oO, 


Solar District Heating Facility. Zi H.; Holst, P. (Studs- 
vik Energiteknik AB, Nykoping, Sweden). Mar 1985. NTIS, 
PC A24/MF AOl. File Number DE85002949. (CONF- 
8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The results and operating experience of a solar district heat- 
ing installation near Stockholm, Sweden are described. The plant 
comprises seven systems, producing about 50,000 kWh/yr each. 
One of the systems is based on Phillips VTR-141 collectors, 120 m? 
distributed in two rows. This particular system performed very 
well during the 1-year reporting period. Heat is delivered directly 
to a large district heating network with 500 MW heating capacity. 
The intention of the plant is to demonstrate the technical feasibility 
of using solar collectors for feeding heat in the district heating 
return pipe at relatively low return temperatures (50°-60°C). The 
plant has been in operation since April 1982 and regular production 
operation started in June 1982. The evaluation period covered June 
1982 to May 1983. The measurement system consisted of an HP-85 
desk computer connected to an HP-3497 scanning voltmeter. The 
scanning interval was 120 seconds. Both climatic and plant per- 
formance data were collected. The computer system performed on- 
line system simulation also. Operation information was gathered by 
the plant operating team of the Soedertoern District Heating Com- 
pany by means of a plant log book. 
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5124 (SERI/SP—271-2664, pp 189-220) Performance 
and operation of a drainback evacuated tubular collector 
array at the Mountain Spring Bottle Washing Facility. Cars- 
callen, W.E.; Chandrashekar, M.; Okrafka, H.G.; Taube, H. 
(National Research Council of Canada, Ottawa, Ontario). 
Mar 1985. NTIS, PC A24/MF AOl. File Number 
DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The Mountain Spring project was conceived and construct- 
ed under Phase III of the System Trials and Monitoring Program 
of the Solar Energy Program. The solar system installed in a bot- 
tling plant of Mountain Spring Beverages Ltd. in Edmonton, Alber- 
ta, was designed to assist in maintaining at a temperature of 65°C, a 
caustic soda solution used for the washing of empty soft drink bot- 
tles. Evacuated tubular collectors (ETC) manufactured by Solar- 
tech present an aperture of 281 m? and operate in drainback mode. 
Energy is transferred from the solar loop to the caustic loop by 
standard industrial heat exchangers. Areas of investigation were: (1) 
identify problems encountered in the operation of an ETC solar 
system; (2) obtain data on the performance and areas of increased 
cost effectiveness; (3) determine the effect of collector operating 
mode, batch vs continuous, on system performance; (4) determine 
effects of collector array piping thermal capacitance on overall 
system performance; and (5) investigate the area of optimum system 
control strategy. Results to date have shown that the ETC Solar- 
tech system produces very small quantities of energy from Novem- 
ber through January. The performance from November through 
March is significantly diminished by snow accumulation on the 
evacuated tube collectors. The high-temperature application and 
the use of black-iron have made the capacitance effects of the 
piping significant in this installation. Special attention to piping runs 
and the use of copper is recommended for future projects of this 
nature. 


5125 (SERI/SP—271-2664, pp 260-266) DOW Chemi- 
cal Company solar steam plant, 1000 m*% Garber, M.D.; 
Allen, D.J. (Foster Wheeler Development Corp., Living- 
ston, NY). Mar 1985. NTIS, PC A24/MF AOi. File 
Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

In September 1978, Foster Wheeler Development Corpora- 
tion (FWDC) began work on a three-phase program to design, con- 
struct, and operate a solar steam generating system for the Dow 
Chemical Company's latex manufacturing plant in Dalton, Georgia. 
Based on US Government specifications a nominal 929 m? collector 
field was required, and low-to-intermediate pressure steam from 
149° to 288°C was to be produced. The work performed during the 
program to design, construct, and operate a solar steam generating 
facility is described. The installation, which contains 15 rows of 
single-axis, line-focusing, parabolic trough concentrating collectors, 
provides heat to supplement the plant process steam requirements. 
Since its start-up in 1981, this system has been closely monitored - 
with performance, reliability, and maintainability data recorded. 
Actual performance data have been reported for 1983. A computer 
model was developed and validated against actual field data. This 
model was used to predict the thermal performance of the system 
and to investigate various factors that influence actual system per- 
formance. 


5126 Sion nas tat pp 267- ee ee and 
performance evaluation at the Home Laundry Solar Industrial 
Process Heat Project. Hoopes, J.R. (Jacobs Engineering 
Group, Pasadena, CA). Mar 1985. NTIS, PC A24/MF AOI. 
File Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The results of the operation and performance evaluation 
period at the Home Laundry Solar Industrial Process Heat Project 
at Pasadena, California are presented. The installation comprises 
6496 ft? of linear parabolic trough concentrating collectors supply- 
ing solar thermal energy for use in laundry and dry cleaning proc- 
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esses. The design phase of the plant began in September 1977, and 
an acceptance test was conducted in April 1982. The plant has been 
in operation since May 1982, with the 12-month Phase III (oper- 
ational) period starting in October 1982. Solar thermal energy is 
supplied to a standard tube and shell generator to produce 100-110 
psig steam at a design flow rate of 935 lb/hr for use in a commer- 
cial laundry. Production of domestic hot water at 160°F is an op- 
tional operations mode. The data monitoring and control system 
monitors and controls the collection and delivery of solar thermal 
energy, and protects against equipment damage due to anamolous 
conditions such as high pressures or low flow. Solar system avail- 
ability for the reporting period was 97.6%. The efficiency of the 
system for the year was 25.5%. Maintenance activities required a 
total of 247.6 manhours. Collector subsystem maintenance account- 
ed for 49% of the total monthly average maintenance manpower 
effort. Operating costs required to sustain system operation include 
purchase of electricity to meet parasitic power demands, steam for 
boiler feedwater preheating, and labor and materials for performing 
maintenance tasks. The total operating cost for the reporting period 
was $7938.14. Fossil fuel savings generated by operation of the 
solar system total $3340.95. 


5127 (SERI/SP—271-2664, pp 299-318) High-tempera- 
ture process steam application at the Southern Union Refin- 
ing Company, Hobbs, New Mexico. Wilson, L.E.; McGuire, 

.R. (Fiusun Energi AB, Finspang, Sweden). Mar 1985. 
NTIS, PC A24/MF AO0Ol. File Number DE85002949. 
(CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The Solar Industrial Process Heat (IPH) Project at Southern 
Union Refining Company near Lovington, New Mexico, has been 
supplying steam for use in refining crude oil since October 1981. 
Previously completed phases of this project were the design and 
construction activities for the installed solar system. These activities 
were summarized in the first and second phase final reports. The 
third phase of the project began in February 1982 upon completion 
of the Phase II acceptance test. Originally, the third phase included 
one year of operation, maintenance, and data reporting on the in- 
stalled solar IPH system. In April 1983, the third phase was ex- 
tended another year to include additional system design changes 
and construction activities along with continued operation, mainte- 
nance, and data reporting. System upgrade changes were per- 
formed, and another acceptance test was completed in March 1984. 
At that time, automatic operation was accomplished, performance 
improvement was documented, and the upgraded system was 
turned over to Southern Union for operation as scheduled at the 
beginning of April 1984. The results of the third phase of the 
project are summarized. 


5128 a SP—271-2664, pp 319-327) Performance of 


114 dish array at Shenandoah. Ney, E.J.; King, J.W. Mar 
1985. NTIS, PC "A24/MF AOl. File Number DE85002949. 
(CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The Solar Total Energy Project (STEP) at Shenandoah, 
Georgia, is a cooperative effort between the US Department of 
Energy (DOE) and the Georgia Power Company to further the 
search for new sources of energy. The Shenandoah Project is the 
world’s largest industrial application of the solar total energy con- 
cept. The objective of the project is to evaluate a solar total energy 
system that provides electrical power, process steam, and air condi- 
tioning for a knitwear factory (operated by Bleyle of America, 
Inc.). Solar energy will generate a large part of the electricity and 
displace part of the fossil fuels normally used to run the factory and 
produce the clothing. Construction of the system was completed, 
and operations were initiated early in 1982. Solution of unexpected 
electrical and mechanical problems produced significant informa- 
tion for subsequent system designs. An overview of the project is 
presented. A brief system description; a discussion of various anom- 
alies, together with subsequent high quality solar 2nd thermody- 
namic system performance results; and the formal specific tests to 
be run and thoroughly analyzed in the Test Operations Phase are 
presented. 
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5129 (SERI/SP—271-2664, pp 357-368) ARCO central 
receiver Solar Thermal Enhanced Oil Recovery Project. 
Blake, F.A.; Gorman, D.N.; McDowell, J.H. Mar 1985. 
NTIS, PC A24/MF AOI. File Number DE85002949. 
(CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

A pilot module Solar Thermal Enhanced Oil Recovery 
(STEOR) system installed at ARCO’s Fairfield Lease in Kern 
County, California, is into its second year of operation. Completed 
in November 1982, the 30 heliostat central receiver system aug- 
ments the injection steam produced on the site by natural gas fired 
steam generators. The project was designed to have an output at or 
above the 1 MWt (3.4 x 10° Btu/hr) level for the central six hours 
of clear days throughout the year. The pilot plant is an element in 
ARCO Power System’s program to develop solar central receiver 
systems, component equipment, and markets. While significant 
hardware and system development is present in the STEOR pilot 
plant, the major objective of the project is attainment of operational 
and maintenance experience in the oil field environment. The com- 
puter-controlled heliostats are positioned in a 90° sector north of 
the tower, which supports the Struthers Wells receiver. Support 
equipment for the receiver, secondary loop steam generation, and 
water treatment equipment are installed at ground level west of the 
tower. The system is a 1/10 scale module of a commercial STEOR 
system. Heliostats are full scale in size but reduced in number. The 
heat transfer/steam generation system is scaled down in size while 
preserving functional features of the commercial scale unit. 


5130 (SERI/SP—271-2664, pp 479-486) Design, con- 
struction, and performance of a —- ground-based, flat-plate 
collector. Wilson, G.; Karlsson, B.; Larsson, M. (Fiusun 
Energi AB, Finspang, Sweden). Mar 1985. NTIS, PC A24/ 
MF AOl. File Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

A novel technique for constructing very long ground based 
flat-plate collectors adapted for district heating is presented. This 
technique relies on the possibility of producing the sun-strip absorb- 
er in units with unlimited length. An economical analysis indicates 
that the entire solar system can be completed for a cost of $135/m? 
of collector area. Thermal performance data of an early prototype 
of the collector show an efficiency comparable to a conventional 
single glassed collector. This is not sufficient for the actual purpose. 
For the present prototype described, the efficiency has been in- 
creased and further improvements are planned. With a possible 
future energy production of 400 kWh/m?-yr, a life cycle of 15 
years, and an interest rate of 4%, the energy price will be $0.035 
US/kWh. The figures indicate that this technique may form an in- 
teresting alternative for energy production in the large Swedish dis- 
trict heating network. 


5131 (SERI/SP—271-2664, pp 523-533) Swiss project 
in Geneva: 1000 m? of evacuated collectors connected to a 
district heating system. Guisan, O.; Lachal, B.; Mermoud, 
A.; Rudaz, O. (Univ. of Geneva, Switzerland). Mar 1985. 
NTIS, PC A24/MF AOl. File Number DE85002949. 
(CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

This project is part of the Swiss program within Task VI of 
the International Energy Agency. This program concentrates on 
systems with evacuated collectors used only for heat production. 
The most important steps of this program are discussed. 


5132 A database for SYSBLD2, a generating system for 
multifamily housing. Jackson, B. (New Jersey Inst. of Tech- 
nology, par ND). pp 81-89 of Alternative energy 
sources VI: vol. 2: solar applications/waste energy. Vezir- 
oglu, T.N Washiagton, ; Hemisphere Publishing Co. 
(1985). (CONF-831205—). 


From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 
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This paper reports on the development of a database for the 
computer program, SYSBLD2. The program generates passive 
solar designs for multi-family housing and requires a database of 
apartment plans, components, and the results of extensive economic 
and energy analyses. The database functions as a library collection 
through which one may browze, or to which one may add or 
delete components. The program and its database are designed to 
provide a natural flow between the process of design and analysis 
in the generation of multi-family housing. While the program has 
been designed to provide graphic output, the simplicity of its primi- 
tives eliminates the need for a complex data structure to represent 
the building geometry. The program utilizes the record structure of 
PASCAL. Data input is interactive using a keyboard or digitizer; 
output is graphic or numeric. 


5133 Complete passive solar home book. Schepp, B.; 
Hastie, S.M. Blue Ridge Summitt, PA; TAB Books, Inc. 
(1985). 317p. (DOE/NBM—6001417). TAB Books Inc., 
Blue Ridge Summit, PA 17214 $16.95. File Number 
1186001417. 

In this book you will find everything you need to explore 
the feasibility of the passive solar option, not only thorough expla- 
nations of the technology, but discussions of practical issues such 
as: How do I choose a passive solar design? How much do passive 
homes cost? Can I expect to recoup my investment? Where can I 
find solar-wise builders and designers to help me? 


5134 Passive projects in the solar in Federal Buildings 
Program. Robinson, K.S.; Marlatt, W.P.; Squier, S.E. 
(Energy a, Engineering Center, Canoga Park, CA 
91304). pp 238-243 of Proceedings of the Ninth National 
Passive Solar Conference. Hayes, J.; Wilson, A. Boulder, 
CO; American Solar Energy Society (1984). (CONF- 
840954—). 

From 9. national passive solar conference; Columbus, OH, 
USA ° Sep 1984). 

In October 1979, the Department of Energy initiated the 

Solar in Federal Buildings Program (SFBP) to demonstrate federal 
confidence in and to focus public attention on solar technologies. 
Seventeen passive projects were funded by the program, including 
projects for space heating (both direct and indirect gain), space 
cooling, daylighting, and water distillation. The projects are located 
in diverse climatic and geographic areas, ranging from the arid 
Southwest to the cool, humid Northeast. The projects include both 
new structures and retrofits. 


5135 The Solar C/M System. Riley, J.; Day, G.E.; 
Schubert, R.P. (Environmental Systems Laboratory, Col- 
lege of Architecture and Urban Studies, Virginia Polytech- 
nic Institute and State University, Blacksburg, Virginia). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 6: 63-68(Jun 1983). 
(CONF-830622—). 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The Solar C/M System is a multifunction wall system for 
application with solar heating and ground cooling. The concept of 
the system is to expand the use of structure and enclosure elements 
of a building to function additionally as: the ductwork for the solar 
heated or earth cooled air, the heat transfer membrane between the 
heated or cooled air and the living environment of the building, the 
heat storage medium (in winter), and the temperature leveling and 
control medium. All these functions are integrated into a single 
wall construction using a new concrete block, surface bonding 
cement, and an exterior insulation system. In order to test these 
concepts, a series of building scale reconfigurable test cells were 
built. 


Design, construction, operation, and monitoring of 
a parabolic trough solar collection system for the Georgia 
Power Company Corporate Headquarters 
D.H.; Bellamy, G.L.; Ney, E. (Heery Ener; 
Atlanta, Georgia). Proceedings of the Annual Meeting - Amer- 
ican Section of the International Solar Energy Society; 6: 87- 
92(Jun 1983). (CONF-830622—). 


From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 
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The Corporate Headquarters Office Building of Georgia 
Power Company (GPC) has one of the largest commercial applica- 
tions of solar energy for building heating, cooling, and domestic 
hot water in the U.S. A performance type specification was issued 
with a guaranteed performance in Btu/yr. A one year operation, 
maintenance, and monitoring effort is now underway. Conclusions 
reached during this project includes: even with performance type 
specifications, detailed specifications for integration into building 
mechanical systems are required, reaction time of the computer 
control system can inhibit the collector tracking system perform- 
ance, extreme care must be used in a large system design to insure 
balanced flow, the Delavan tracker can be altered to operate more 
efficiently, and the GPC solar system is providing slightly less than 
the predicted amount of energy, due to apparently higher than ex- 
pected parasitic losses. 


5137 Research goals for active solar cooling systems. 
Warren, M.L.; Liers, H.S. (Energy and Environment Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, CA). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 6 
169-174(Jun 1983). (CONF-830622—). 

From American Solar Energy Society meeting; Minneapolis, 
MN, USA (1 Jun 1983). 

The energy savings potential of current absorption and Ran- 
kine cooling systems has been estimated by analysis of detailed 
computer simulations using TRNSYS in four cities (Phoenix, 
Miami, Fort Worth, and Washington, DC) and by projecting elec- 
trical and thermal performance improvements that can and must be 
made for economically viable systems. Incremental system cost 
goals for the year 2000 are established based on the present value 
of future energy savings discounted at a rate of return on invest- 
ment sufficient to stimulate significant market penetration. No other 
economic factors (tax rates, tax credits, depreciation, etc.) have 
been included in the analysis. 


1410 SOLAR COLLECTORS AND 
CONCENTRATORS 


REFER ALSO TO CITATION(S) 5045, 5046, 5095, 5116, 5131 


5138 (DOE/AL/21557—T3) Nonlinear thermoelastic 
stress analysis of spherically curved solar panels. Vallabhan, 
C.V.G.; Vungutur, K.; Selvam, R.P. (Texas Tech Univ., 
Lubbock (USA). Dept. of Civil Engineering). Oct 1984. 
Contract AC04-83AL21557. 89p. NTIS, PC A05/MF A011; 
GPO Dep. File Number DE86000001. 

Spherically curved glass panels are used to concentrate solar 
energy onto a line focus in fixed mirror distributed focus type solar 
collectors. These solar panels consists of thin flat glass plates bent 
to form a spherical surface, glued onto a paper honeycomb back- 
ing, and covered with steel plate at the back and with plastic strips 
on the sides. Stresses are produced in the glass plates as they are 
formed into spherical surfaces. In addition, when the solar receiver 
is not in focus relative to the bowl and the sun, a mirror hot spot 
condition is developed, resulting in large thermally induced stresses 
within glass plates. The curved glass panel is modeled as a plate on 
elastic foundation in order to represent the behavior of the plate in 
relation to other panel components. Since lateral deflections of 
these plates are large compared to their thickness, nonlinear von 
Karman plate equations are used in the analysis. A computer model 
has been prepared to assist in the nonlinear analysis of stresses using 
finite difference method. The model has flexibility to analyze a vari- 
ety of rectangular plate geometries subjected to thermal and other 
applied loads. 


5139 (DOE/AL/21557—T4) Solar bowl research results 
(February 1983-May). Results on solar bowl technology. 
(Texas Tech Univ., Lubbock (USA)). 1984. Contract AC04- 
83AL21557. 127p. NTIS, PC A07/MF AO1; 1; GPO Dep. 
File Number DE85018564. 

Research on the Fixed Mirror Distributed Focus solar ther- 
mal technology, or solar bowl technology, needed for a solar-steam 
electric power plant is presented. Wind loads, dust erosion, fluid 
flow, solar optical power concentration, and mirror panel testing 





681 / ERA-11/3 


are all discussed separately. The research was performed at Texas 
Tech University. (BCS) 


5140 (PB—85-231603/XAB) Analytical model for the 
daily energy input/output relationship for solar collector sys- 
tems. Perers, B.; Zinko, H.; Holst, P. (Statens Raad foer 
Byggnadsforskning, Stockholm (Sweden)). 1985. 44p. NTIS, 
PC A04/MF AO1. 

Input/output regression lines are often used for presentation 
of solar-collector-array performance from different systems and cli- 
mates. Usually, for well-performing solar-collector systems, a very 
linear relationship is experienced between daily solar irradiation H 
and daily energy collected Q in an input/output diagram. To ex- 
plain and analyze the experimental curves, a model is developed 
based on conventional short-term collector theory. 


5141 (SERI/SP—271-2664, ee Performance of 
collectors in the national solar data network. Eck, T.F.; 
Logee, T.L.; Rossi, S.M. Mar 1985. NTIS, PC A24/MF 
AO! " File Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

An assessment of accumulated data pertaining to active solar 
collector performance is presented. This task has been approached 
from the viewpoint of determining what types of collectors work 
best under actual field conditions. A summary of recent experience 
concerning collector performance is presented. The data were ob- 
tained from 1979 through 1983. Care was taken throughout the 
entire measurement process, from instrumentation design through 
the final paper, to ensure that results were accurate. The collector 
efficiencies of 22 systems in the National Solar Data Network are 
shown. A review of the data shows that the single-glazed selective 
absorber arrays outperformed the double-glazed or evacuated-tube 
arrays. The arrays themselves consistently performed lower than 
the ASHRAE Test Standard 93-77. The array was exposed to a 
wider variation in meteorological conditions than is the single panel 
in the ASHRAE test. Also flow, heat transfer fluid used, and the 
possibility of corrosion and scaling need to be considered when 
making the comparison. 


5142 (SERI/SP—271-2664, pp 445-450) Performance of 
large flat-plate solar collector arrays. Lebru, A.; Michel, P.; 
Torrenti, R. (Centre Scientifique et Technique du Batiment, 
Valbonne Cedex, France). Mar 1985. NTIS, PC A24/MF 
A01. File Number DE85002949. (CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The objectives of this study were to obtain better designs 
and precise performance evaluation of large solar collector arrays, 
through more reliable simulation tools and more suited installation 
and maintenance rules. This study is based on the analysis of experi- 
ence and experimental results from large solar collector arrays in- 
stalled in France (or in foreign countries by French manufacturers); 
and detailed theoretical and experimental study of the influence of 
poor flow distribution and transient periods on the overall thermal 
performance of the array. Some of the most interesting results ob- 
tained thus far are discussed. 


5143 (SERI/SP—271-2664, pp 487-493) Integrated 
evacuated concentrators for high temperature solar thermal 
. O' er, J.; Winston, R. (Univ. of Chicago, IL). 


energy 

Mar 1985. File Number 
DE85002949. Contract AC03- 
82SF11655. 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

A new generation of advanced evacuated tube solar collec- 
tors capable of delivering efficient high-temperature performance 
without any tracking or tilt adjustment is beginning to emerge as an 
alternative to tracking collectors at temperatures up to and even ex- 
ceeding 300°C. The essence of the design behind these 
new collectors is the incorporation of a moderate level of non-im- 
aging concentration inside the vacuum tube itself. This protects the 


S, PC A24/MF AOl1. 
(CONF-8406111—). 
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reflecting surfaces permanently (as long as the tube itself survives) 
and allows the use of highly reflecting front surface mirrors with 
reflectance 96%. The incorporation of this high-reflectivity, station- 
ary concentrator directly into the evacuated solar collector tube 
provides increased high-temperature performance and improved 
lifetime and reliability compared to more conventional evacuated 
tube designs. An experimental prototype has demonstrated that 
both of these features are readily achievable. Several alternative 
design configurations based on this concept are reviewed, and some 
expected operational features are discussed. 


5144 (SERI/SP—271-2664, Pp 521-522) Advanced opti- 
cal concepts. Winston, R. (Univ. of Chicago, IL). Mar 1985. 
NTIS, PC A24/MF AOl. File Number DE85002949. 
(CONF-8406111—). 

From International Energy Agency workshop on the design 
and performance of large solar thermal collectors; San Diego, CA, 
USA (11 Jun 1984). 

The perceived energy crisis of the 1970s witnessed signifi- 
cant advances in the optical R & D component of solar energy 
technology. At the beginning of this period, solar energy optics still 
relied on 19th Century principles for designing concentrating solar 
collectors. A decade later, a new optical discipline had evolved 
(non-imaging optics) leading to nontracking and even stationary 
concentrating solar collectors; sophisticated computer-aided design 
techniques had been applied to heliostats, and nonconventional op- 
tical elements such as holographic concentrators had been explored. 
Some of the new ideas are reviewed and possible opportunities for 
further research are indicated. 


5145 (SERI/STR—255-2723) Photodegradation inhibi 

tors for polyacrylonitrile/Ag (PAN/Ag) films. Annual repent. 
Sergides, C.A.; Chughtai, A.R.; Smith, D.M. (Denver 
Univ., CO (USA)). 1985. Contract AC02-83CH10093. 
79p. NTIS, PC A0S, A0l; 1; GPO Dep. File Number 
DE85016864. 

Three types of UV stabilizers have been investigated for the 
photostabilization of PAN/Ag films. First, the effect of UV-absorb- 
er stabilizers, like the hydrohybenzophenone derivatives (UVINUL 
SERIES, BASF) absorbing UV radiation in the same region as 
PAN, was studied. Such additives generally had little effect, while 
in some cases, photodegradation of PAN was enhanced because of 
photosensitization. Second, the effect of quencher stabilizers like 
nickel chelate complexes (Irgastab 2002, CIBA-GEIGY) on the 
photodegradation of PAN/Ag films was examined. They resulted 
in marked decreases in the photodegradation of the polymer. Third- 
ly, antioxidant stabilizers, such as 2,6-di-tert-butyl-4-methylphenol 
derivatives (Irganox 1010, CIBA-GEIGY), were studied and also 
found to have a significant inhibiting effect on the photodegrada- 
tion of PAN. Increasing the concentration of an effective stabilizer 
was observed to further decrease the photodegradation. The stabi- 
lizer concentration was kept generally low, and a combination of 
1% wt antioxidant (Irganox 1010) and 0.5% wt quencher (Irgastab 
2002) proved to be optimum. Irganox 1010 and Irgastab 2002 in 
separate preliminary ts (in the absence of the polymer) 
were found to be stable to ultraviolet radiation of air mass one 
(WG 305). 


1420 HEAT STORAGE 


REFER ALSO TO CITATION(S) 5041, 5117 


5146 oo ett oe Membrane-lined foundation 
systems for liquid thermal storage. Final report, August 1, 
1980-December 31, 1982. [ee R.J. (Nebraska Univ., 
Lincoln (USA). Solar Resource Development Office). 1982. 
Contract AC03-80CS30227. 106p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE86000842. 

The following tasks are reported: liner materials testing, pre- 
heater development, below-slab storage design development, below- 
slab sturage engineering field test, basement storage design develop- 
ment. The following are also included as appendices: membrane test 
results, below-slab tank design drawings, inlet/outlet temperature 
plots, and inlet/outlet comparative plots. (DLC) 
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5147 (SERI/TP—255-2727) New phase-change thermal 
energy storage materials for buildings. Benson, D.K.; Chris- 
tensen, C.B.; Burrows, R.W. (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1985. Contract AC02-83CH10093. 
9p. (CONF-850905—5). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85016861. 

From ENERSTOCK '85 - international conference on 
energy storage for building heating and cooling; Toronto, Canada 
(22 Sep 1985). 

A new class of phase-change thermal energy storage materi- 
als is under development at SERI. These materials are unusual in 
two ways. They reversibly absorb large amounts of heat during a 
solid-state, crystal transformation more than 70°C below their melt- 
ing temperatures, and their solid-state transformation temperatures 
may be adjusted over a range from 7°C to 188°C by varying the 
ratios of binary mixtures of the components. Because these storage 
materials remain solid throughout the range of their service tem- 
peratures, unique opportunities exist for incorporating them into 
building materials. Composites have been made with ordinary, 
porous construction materials such as wood, gypsum board, and 
lightweight concrete as the matrix and with the solid-state phase 
change materials (SS PCM) filling the void space. The thermal 
storage capacities of such composites are thereby increased by 
more than 100% without changing the basic nature and workability 
of the matrix, construction material. Parametric analyses have been 
conducted to determine what combination of properties would be 
optimum for certain solar and energy conserving building applica- 
tions including Trombe wall, direct gain, and distributed cool stor- 
age (combined with night ventilation). 


5148 (SLU-LBT—43) Short-term storage of energy in 
rock bed for greenhouses in combination with external solar 
collectors. Andreasson, I.; Magnusson, G.; Wigstroem, P. 
(Swedish Univ. of Agricultural Sciences, Garpenberg. Dept. 
of Operational Efficiency). 1984. 73p. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85752753. 

Senible heat can be stored in a rock bed containing rocks of 
approximately equal size. A rock bed (volume: 30m*) was built 
below the floor in an experimental greenhouse with three covers 
(floor area: 60m?). The greenhouse is located in Alnarp in southern 
Sweden. A hot air solar collector (area 30 m%, slope angle 30 de- 
grees) was built at the greenhouse gable. The solar collectors was 
facing the southern part of the sky. During the day hot air was 
taken from the greenhouse with a fan. It was then additionally 
heated in the collector, cooled when it passed through the rock bed 
and brought back to the greenhouse. There was no crop in the 
greenhouse during the test of this system. In the autumn 1982 (late 
September to early October) the greenhouse could be supplied with 
a sufficient amount of heat by using only a fraction of the heatstor- 
ing capacity. However, when the weather changed into a cloudy 
period, the storage was emptied after a few days. The sun could 
not supply the greenhouse with enough heat any longer. The over- 
all efficiency of the system, that is the relation between stored 
energy, energy used in the house and electrical energy used in fans, 
could not be determined from the measurements which this report 
is based on. This was due to the problem of estimating the passive 
heatstoring in the greenhouse floor and due to spontaneous trans- 
portation of heat from the rock bed to the greenhouse induced by 
the heat gradients. 


15 GEOTHERMAL ENERGY 
1501 RESOURCE STATUS AND ASSESSMENT 


5149 (USGS-PP—1044-H) Reconnaissance of the hydro- 
resources of Utah. Rush, F.E. (Geological Survey, 


thermal 
Lakewood, CO (USA)). 1983. 53p. I. 
T186900257. 

Geologic factors in the Basin and Range province in Utah 
are more favorable for the occurrence of geothermal resources than 
in other areas on the Colorado Plateaus or in the Middle Rocky 
Mountains. These geologic factors are principally crustal extension 
and crustal thinning during the last 17 million years. Basalts as 
young as 10,000 years have been mapped in the area. High-silica 


ile Number 
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volcanic and intrusive rocks of Quaternary age can be used to 
locate hydrothermal convection systems. Drilling for hot, high- 
silica, buried rock bodies is most promising in the areas of recent 
volcanic activity. Southwestern Utah has more geothermal poten- 
tial than other parts of the Basin and Range province in Utah. The 
Roosevelt Hot Springs area, the Cove Fort-Sulphurdale area, and 
the area to the north as far as 60 kilometers from them probably 
have the best potential for geothermal development for generation 
of electricity. Other areas with estimated reservoir temperatures 
greater than 150°C are Thermo, Monroe, Red Hill (in the Monroe- 
Joseph Known Geothermal Resource Area), Joseph Hot Springs, 
and the Newcastle area. The rates of heat and water discharge are 
high at Crater, Meadow, and Hatton Hot Springs, but estimated 
reservoir temperatures there are less than 150°C. Additional explo- 
ration is needed to define the potential in three additional areas in 
the Escalante Desert. 28 figs., 18 tabs. 


1502 GEOLOGY AND HYDROLOGY OF 
GEOTHERMAL SYSTEMS 


REFER ALSO TO CITATION(S) 6461 


5150 (LA—10339-C, pp 11-13) Acid sulfate alterations 
at Sulphur springs, Valles Caldera, New Mexico. Charles, 
R.W.; Vidale, R.J.; Bayhurst, G.K.; Goff, F.E. (Los Alamos 
National Lab., NM). Feb 1985. NTIS, PC A04/MF AO0Ol1. 
File Number DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The springs occur at the intersection of the Sulfur Creek and 
Bathhouse faults which offset caldera fill and post caldera rhyolites. 
The percolation of the geothermal fluids through country rock has 
created a series of alterations of progressive intensity as one ap- 
proaches the springs leading to an advanced argillic assemblage 
characterized by various alumina sulfate hydrates. The principal al- 
terations are adularis, alunite, alunogen, anatase, gypsum, halotri- 
chite, kaolinite, montmorillonite, pyrite, and szymolnokite with 
almost ubiquitous quartz and sulfur. The various alterations are de- 
scribed. Solution analyses indicate the main pods - men’s bathhouse 
mudpot, women’s bathhouse, lemonade spring, and footbath spring. 
The solid phases, solutions, and gases yield an interpretable picture 
of the Sulphur Springs hydrothermal system when analyzed with 
the appropriate thermodynamic calculations. 3 references, 3 figures. 


5151 (LBL—17695) Workshop on CSDP data needs for 
the BACA geothermal field: a summary. Mangold, D.C.; 
Tsang, C.F. (eds.). (Lawrence Berkeley Lab., CA (USA)). 
Jun 1984. Contract AC03-76SF00098. 136p. (CONF- 
831294—Exec.Summ.). NTIS, PC A07/MF A0Ol; 1; GPO 
Dep. File Number DE85001298. 

From Workshop on Continental Scientific Drilling Program 
(CSDP) data needs for the Baca geothermal field; Berkeley, CA, 
USA (2 Dec 1983). 

These workshop summaries discuss the data needs of the 
Continental Scientific Drilling Program (CSDP) community and 
provide an introduction to the available geological, geophysical, 
geochemical and reservoir engineering data of the Baca geothermal 
field, Valles Caldera, New Mexico. Individual abstracts have been 
prepared for the presentations. (ACR) 


5152 Geologic interpretation of geothermal fluid move- 
ment in Cerro Prieto Field, Baja California, Mexico. Half- 
man, S.E.; Howard, J.H.; Lippmann, M.J.; Zelwer, R. 
(Earth Sciences Division, Lawrence Berkeley erty WA 
University of California, Berkeley, California.). AAPG Bulle- 
tin; 68: No. 1, 18-30(Jan 1984). 

A geologic model of the liquid-dominated Cerro Prieto geo- 
thermal field was developed on the basis of geophysical and litho- 
logic well logs. The direction of subsurface geothermal fluid flow 
before exploitation, and the geologic features controlling this move- 
ment were determined by integrating well completion and down- 
hole temperature data with the geologic model. The data show that 
fluid enters the system from the east at depths = 10,000 ft. The 
fluid moves westward through sandstone beds and rises to shallow 
depths through fault zones and permeable sandy gaps in the overly- 
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ing shale layers. Some of the hot fluid reaches the surface west of 
the field, in an area characterized by numerous geothermal manifes- 
tations. The rest of the fluid mixes with colder ground waters west 
of the geothermal resource. 


1503 GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 6460 


5153 (LA—10339- p 18-20) Constraints on the age 
of heating at the Fenton Hull HDR Site, Valles Caldera, New 
Mexico, Harrison, T.M.; Morgan, P. (Univ. of New York, 
Albany). Feb 1985. NTIS, PC A04/MF AO1. File Number 
DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Attempts were made to explain the new deeper Fenton Hill 
temperature data. “Ar/**Ar spectrum analyses of K-feldspar from 
the GT-2 and EE-2 deep drill holes have been used to investigate 
thermal histories at these sites. The “Ar/**Ar age spectrum results 
and temperature data from the deeper portions of the Fenton Hill 
wells indicated a maximum heating age of about 200 ka for this site. 
A similar young age had been derived from thermal modeling of 
fission track ages at this site. As there was no evidence for em- 
placement of a caldera-sized pluton at 200 ka, heating was probably 
related to emplacement of a smaller pluton or hydrothermal system 
development at a much younger age. 3 references, 3 figures. 


1506 ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 5512 


1508 GEOTHERMAL POWER PLANTS 


(DOE/SF/12203—T1) Report on Hawaii Geother- 
mal Power Plant Project. (Research Corp. of the Univ. of 
Hawaii, Honolulu (USA)). Jun 1983. Contract FG03- 


84SF12203. 107p. NTIS, PC A06/MF AOI; 1; GPO Dep. 
File Number D 86002084. 

The report describes the design, construction, and operation 
of the Hawaii Geothermal Generator Project. This power plant, lo- 
cated in the Puna District on the island of Hawaii, produces three 
megawatts of electricity from the steam phase of a geothermal well. 
(ACR) 


5155 Potential for a hybrid geothermal-ocean thermal 
energy conversion (GEOTEC) power plant installation at 
Adak Island, Alaska. Dugger, G.L.; Perini, L.L.; Richards, 
D.; Paddison, F.C. New York, NY; American Institute of 
Chemical Engineers (1983). 9p. 

From 18. intersociety energy conversion engineering confer- 
ence, energy for the marketplace; Orlando, FL, USA (21-26 Aug 
1983). 

At shoreline locations where conventional ocean thermal 
energy conversion (OTEC) plants are not feasible but where a 
moderate quality (120 to 180°C) geothermal water resource is avail- 
able, there can be advantages in combining OTEC and geothermal 
binary cycle technologies. Such is the case at Adak Island, Alaska, 
where there is a need for 10-12 MWe of power to support a Naval 
Air Station and where resource assessments to date indicate a 
180°C geothermal resource adjacent to 5°C surface seawater. Dual 
binary cycles using water and ammonia, and isobutane and ammo- 
nia, as working fluid pairs are being examined. The two systems 
appear to offer comparable costs near $4100/kWe. There relative 
merits, effects of various parameters, and a conceptual plant ar- 
rangement are discussed. 
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1509 GEOTHERMAL ENGINEERING 


REFER ALSO TO CITATION(S) 6462 


5156 (DOE/SF/15548—T3) Two phase flow in geother- 
mal systems. Bi-monthly progress report, September 16-No- 
vember 15, 1985. DiPippo, R.; Laoulache, R.N.; Maeder, 
P.F.; Kestin, J. (Brown Univ., Providence, RI (USA)). Nov 
1985. Contract AC03-85SF15548. 17p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002951. 

Quick-closing valves (QCV) were tested in the flow facility 
to compare average void fractions measured over the entire length 
of the test section with the local void fraction obtained with the 
QCVs. 6 figs., 3 tabs. (ACR) 


5157 (LA—10339-C, pp 36-37) Detailed analysis of ex- 
isting subsurface temperature data from the Jemez Moun- 
tains: a study proposed as part of the site selection program 
for intermediate depth drilling in the Valles Caldera. Morgan, 
P. (Purdue Univ., West Lafayette, IN). Feb 1985. NTIS, PC 
A04/MF AOl. File Number DE85010569. (CONF- 
8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

A program was proposed to analyze subsurface temperature 
data from the Jemez Mountains with special reference to the hy- 
drothermal convective systems within the region. Compilation of 
all available subsurface temperature data and preparation of iso- 
therm maps and cross sections were made. Lithologic and hydrau- 
lic cross sections and maps corresponding to the temperature com- 
pilations were prepared. These compilations identify hydrothermal 
systems associated with the Valles Caldera, and identify free and 
forced convection systems within the caldera and its margins. The 
final analysis included modeling; attempting to define any magmatic 
heat sources within the caldera. 


5158 Thermodynamic modeling of phase and tension be- 
havior of CO:/hydrocarbon systems. Sahimi, M.; Davis, 
H.T.; Scriven, L.E. (Univ. of Minnesota). SPEJ, Society of 
Petroleum Engineers Journal; 25: No. 2, 235-254(Apr 1985). 

The gradient theory of inhomogeneous fluid is used to pre- 
dict phase splits and compositions, interfacial composition profiles, 
and interfacial tension (IFT) of liquid-liquid, liquid-vapor, and 
liquid-liquid-vapor equilibria in binary and ternary mixtures of CO2 
with propane and decane. The theory's input are the equation of 
state (EOS) of homogeneous fluid and the influence parameters of 
inhomogenous fluid. An efficient computational algorithm is pre- 
sented for simultaneously generating phase behavior, critical points, 
interfacial composition profiles, and tension between the phases. 
Most calculations are made with the Peng-Robinson EOS and the 
geometric mixing rule for the influence parameters. Use of other 
EOS and alternative schemes for choosing the influence parameters 
is explored. 


5159 Fluid and heat flow in gas-rich geothermal reser- 
voirs. O'Sullivan, M.J.; Blakeley, M.R.; Bodvarsson, G.S.; 
Pruess, K. (Univ. of Auckland). SPEJ, Society of Petroleum 
Engineers Journal; 25: No. 2, 215-226(Apr 1985). 

Numerical simulation techniques are used to study the effects 
of noncondensable gases (CO2) on geothermal reservoir behavior in 
the natural state and during exploitation. It is shown that the pres- 
ence of CO» has a large effect on the thermodynamic conditions of 
a reservoir in the natural state, especially on temperature distribu- 
tions and phase compositions. The gas will expand two-phase zones 
and increase gas saturations to enable flow of CO: through the 
system. During exploitation, the early pressure drop primarily re- 
sults from “degassing” of the system. This process can cause a very 
rapid initial pressure drop, on the order of megapascals, depending 
on the initial partial pressure of CO2. The flowing gas content from 
wells can provide information on in-place gas saturations and rela- 
tive permeability curves that apply at a given geothermal resource. 
Site-specific studies are made for the gas-rich, two-phase reservoir 
at the Ohaaki geothermal field in New Zealand. A simple lumped- 
parameter model and a vertical column model are applied to the 
field data. The results obtained agree well with the natural thermo- 
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dynamic state of the Ohaaki field (pressure and temperature pro- 
files) and a partial pressure of 1.5 to 2.5 MPa (217 to 363 psi) is 
calculated in the primary reservoirs. The models also agree reason- 
ably well with field data obtained during exploitation of the field. 
The treatment of thermophysical properties of Hz0/CO, mixtures 
for different phase compositions is summarized. 


5160 Injection and energy recovery in fractured geother- 
mal reservoirs. Bodvarsson, G.S.; O'Sullivan, M.J.; Pruess, 
K. (Lawrence Berkele Laboratory). SPEJ, Society ‘of Petro- 
leum Engineers Journal; 25: No. 2, 303-312(Apr 1985). 
Numerical studies of the effects of injection on the behavior 
of production wells completed in fractured twophase geothermal 
reservoirs are presented. In these studies the multiple-interacting- 
continua (MINC) method is employed for the modeling of idealized 
fractured reservoirs. Simulations are carried out for a five-spot well 
pattern with various well spacings, fracture spacings, and injection 
fractions. The production rates from the wells are calculated using 
a deliverability model. The results of the studies show that injection 
into two-phase fractured reservoirs increases flow rates and de- 
creases enthalpies of producing wells. These two effects offset each 
other so that injection tends to have small effects on the usable 
energy output of production wells in the short term. However, if a 
sufficiently large fraction of the produced fluids is injected, the 
Og me a ng tag eam 
is obtained. Our studies show that injection greatly increases the 
long-term energy output from wells because it helps extract heat 
from the reservoir rocks. If a high fraction of the produced fluids is 
injected, the ultimate energy recovery will increase many-fold. 


5161 Geothermal pumping systems. Hanold, R.J. (Los 
Alamos National Lab., NM). Bulletin, Geothermal Resources 
Council (Davis, California); 13: No. 3, 4-9(Mar 1984). 
Improvements in electric submersible pumping systems have 
resulted in a demonstrated downhole running life of one year for 
low horsepower units operating in 180°C brine. The implementa- 
tion of a prototype pressurized lubrication system to prevent brine 
intrusion and loss of lubricating oil from the motor and protector 
sections has been successfully tested. Second generation pressurized 
lubrication systems have been designed and fabricated and will be 
utilized in downhole production pumping tests during FY 84. 
Pumping system life-time is currently limited by available power 
cable designs that are degraded by high-temperature brine. A pro- 
totype metal-sheathed power cable has been designed and fabricat- 
ed and is currently undergoing destructive and nondestructive labo- 
ratory testing. This cable design has the potential for eliminating 
brine intrusion into the power delivery system through the use of a 
hermetically sealed cable from the surface to the downhole motor. 


1510 DIRECT ENERGY UTILIZATION 


5162 (DOE/SF/15555—1) Geothermal utilization plan, 
Marine Corps Air-Ground Combat Center, 

California. Final report, March 1 1, 1985. 
— G. Jr.; Flynn, T. (Nevada Univ., Las Vegas (USA). 
Div. Earth aa. 985. Contract FG03- 
85SF15555. 47p. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE86001307 

A preliminary engineering feasibility study of geothermal 
utilization was completed for the Marine Corps Air Ground 
Combat Center, Twentynine Palms, California. The study incorpo- 
rated previous studies of the geology, geophysics, and environment 
performed for the Center. In addition, information about fuel con- 
sumption and current heating methodology was provided by the 
Center’s personnel. This information was integrated with design as- 
sumptions based on the best estimates available for geothermal re- 
source temperature and flow rate. The result of the study is a rec- 
ommended pipeline alignment and suggested geothermal service 
area. The estimated costs for construction of the system range from 
$4.5 to $5 million. The estimated savings in offset natural gas con- 
sumption after capital recovery is $3.8 million over a twenty year 
period. 9 refs., 6 figs., 2 tabs. 
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1520 GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 4980, 5150 


5163 See, © roe Preliminary results from 
Valles Caldera #1, off, F.; Gardner, J.; 
ne as Havhine Ww; Goff, S.; a R.; Pisto, L.; 
White, A "(Los Alamos ’ National "Lab., NM). Feb 1985. 
NTIS, PC A04/MF AOI. File Number DE85010569. 
(CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los a. NM, USA (15 Oct 1984). 

The primary objectives of the well were to cure the young- 
est intra-caldera rhyolite to obtain structural and stratigraphic infor- 
mation on rock units near the intersection of the ring-fracture and 
precaldera faults, and to investigate a high-temperature hydrother- 
mal outflow plume near its source. The VC#1 stopped 20 to 40 
meters above Precambrian basement. The Madera Limestone was 
400 m thicker than expected. In the volcanic section the Banco 
Bonito obsidian was four times thicker than expected, suggesting it 
flowed down a paleo-valley in the Valles Caldera moat. Tuff was 
encountered and volcaniclastic clay-rich breccia deposits. The vol- 
caniclastic breccia and underlying Paleozoic rocks were faulted, 
sheared, and mineralized. Thermal aquifers were encountered at 
several horizons in the lower half of the well. Mineralization was 
most intense along shear planes and breccia zones. The alterations 
consisted primarily of clays, calcite, pyrite, quartz and chlorite and 
there was a general correlation with the first appearance of these 
minerals and increasing well temperature. 15 references, 3 figures. 


5164 (LA—10339-C, pp 26-28) Subsurface hydrother- 
mal alteration in the Baca geothermal Redondo dome, 
Valles Caldera, New Mexico. Hulen, J.B.; Nielson, D.L. 
(Univ. of Utah Research Institute, Salt Lake City). Feb 
1985. NTIS, PC A04/MF AOl1. File Number DE85010569. 
(CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Cuttings and core from deep geothermal wells in the Redon- 
do dome of the Valles Caldera revealed a well-defined pattern of 
hydrothermal alteration in caldera-related felsic volcanics and sedi- 
ments as well as underlying pre-caldera rocks. Three distinct 
of alteration existed in the Baca field: argillic, propylitic, and phyl- 
lic. The argillic alteration formed tuffs. The propylitic zone, active 
thermal fluid channels, whether faults or restricted stratigraphic 
faults were commonly associated with intense phyllic alterations. 
Quartz and pyrite were the main constituents of the phyllic zones. 
The active Baca geothermal system showed many similarities to 
volcanic-hosted vein-type epithermal precious metal deposits. These 
ore-bearing fossil geothermal systems were similar to Baca in host 
rock, tectonic setting, hydrothermal alteration mineralogy and 
zoning, temperature range and water origin and composition. Baca 
fluid salinities are low for such deposits. 7 references, 1 figure. 


16 TIDAL AND WAVE POWER 
1608 WAVE ENERGY CONVERTERS 


5165 (AD-A—157064/7/XAB) Slow-drift ere of a 


two-dimensional in beam seas. Agnon, Y lei, C.C. 
(Massachusetts Inst. of Tech., Cambridge (Usa). 1985. 
16p. NTIS, PC A02/MF AOl. 


Because of the inherent nonlinearity in the boundary condi- 


waves; one is locked to the envelopes of the incident, reflected and 
transmitted short waves, while the other propagates away from the 
body at the long-wave velocity (sq rt (gh). The latter contributes to 
Gp daeiies oh dvb Gatien, & On bole. Analytical re- 
sults for the displacement amplitudes of the slow sway and for the 
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tadiated long waves are derived. The transient evolution due to in- 
cident envelopes of finite and semi-finite duration is also predicted. 
(Author) 


17 WIND ENERGY 


5166 (IVA—277) Wind power. (Royal Swedish Acade- 
my of Engineering Sciences, Stockholm). 1984. 15ip. (In 
Swedish). NTIS (US Sales Only), PC A08/MF AOl1. File 
Number DE85752743. 

Vindkraft' (wind power) is a report whose aim is to contrib- 
ute to the evaluation of Sweden’s wind power program. The eval- 
uation will be presented in the spring of 1985. During 1983, the two 
wind power prototypes Maglarp (in South Sweden) and Naesudden 
(on the isle of Gotland) were linked to the national Swedish grid. 
Since 1975, the basic prerequisites of setting up wind power plants 
have been studied, such as how the winds are distributed over 
Sweden, where to find the most appropriate localizations, how to 
integrate wind power into Sweden's power system, and the effects 
of wind power on health, environment and security as well. The 
results of the prototype evaluation as well as basic prerequisites of 
introducing wind power plants were presented at a symposium on 
September 20, 1984, arranged by the Royal Swedish Academy of 
Engineering Sciences (IVA). This report contains the lectures held 
on that occasion. 


5167 (SERI/SP—271-2684) Wind Energy Technical In- 
formation Guide. (Solar Energy Research Inst., Golden, CO 
(USA)). Mar 1985. Contract AC02-83CH10093. 107p. 
NTIS, PC A06/MF A0Ol; GPO Dep. File Number 
DE85002940. 

Background is provided on wind energy development, in- 
cluding history and current status. Topics covered include wind 
technology research and design, wind energy system development, 
wind energy resources and systems performance, economics and 
applications, and environmental, safety, and legal issues. Directories 
are provided listing research centers and major technical informa- 
tion sources. Also listed are wind energy models and design tools. 
(LEW) 


1701 AVAILABILITY (CLIMATOLOGY) 


(LITH-MAT-R—1984-31) Wind forecast for the 
wind power plant of Naesudden on the time-scale of 1 to 6 
hours. Holmqvist, L. Gea. dio g Univ. (Sweden). . Dor of 
Mathematics). Dec 1984. (In Swedish), NTIS (US 
Sales Only), PC A02/MF AOl File Number DE85752801. 
The forecast models of wind power have been estimated and 
cross-validated from May 1, 1983 to January 31, 1984. The material 
has been divided up into a spring-summer season and an autumn- 
winter season. Models have been designed for the levels of 54, 96, 
and 145 meters. The predictors come from the most by one obser- 
vation per hour. The local prognoses which are calculated accord- 
ing to a model will emerge every third hour. The standard devi- 
ation varies between 1.1 and 2.6 m/s. 


1703 REGULATIONS 


REFER ALSO TO CITATION(S) 5172 


1705 ENVIRONMENTAL ASPECTS 


(STEV-VIND—85-18) Measurement of noise at 
Skaane. Si 


power plant of Maglarp, 
(Statens Energiverk, Stockholm aan a 
(In Swedish). NTIS (US Sales Only), PC 
File Number DE85752803. 

The measurements have been performed on two occasions, 
namely in March and May 1984. The recording has been made ac- 
cording to a model recommended by the International Energy 
Agency. The results are presented on graphs and tables. 


B. 
1984. 70p. 
/MF AOI. 
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Meng ay a9 Reflection plane tests of 
a wind turbine blade tip section with ailerons. Savino, J.M.; 
7. T.W.; Birchenough, A.G.; Jordan, F.L.; Campbell, 
(National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center; National 
sa) La and Space Administration, Hampton, VA 
od Reval Center). Aug 1985. Contract 
C01 76E: 320. a (NASA-TM—87018). NTIS, PC 
A04/MF AO01; 1; GPO Dep. File Number DE85018289. 
Tests were conducted in the NASA Langley 30- by 60-Foot 
Wind Tunnel on a full scale 7.31 m (24 ft) long tip section of a 
wind turbine rotor blade. The blade tip section was built with aile- 
rons on the trailing edge. The ailerons, which spanned a length of 
6.1 m (20 ft), were designed so that two types could be evaluated: 
the plain and the balanced. The ailerons were hinged on the suction 
surface at the 0.62 X chord station behind the leading edge. The 
purpose of the tests was to measure the aerodynamic characteristics 
of the blade section for: an angle-of-attack range from 0° to 90°, ai- 
leron deflections from 0° to -90°, and Reynolds Numbers of 0.79 
and 1.5 x 10% These data were then used to determine which aile- 
ron configuration had the most desirable rotor control and aerody- 
namic braking characteristics. Tests were also run to determine the 
effects of vortex generators, leading edge roughness, and the gaps 
between the aileron sections on the lift, drag, and chordwise force 
coefficients of the blade tip section. 


5171 (DOE/R1/10035—T2) Attitash wind energy con- 
version system. Final progress report. (Attitash Lift Corp., 
Bartlett, NH (USA)). 23 Dec 1983. Contract FG41- 
79R110035. 2p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86000997. 


5172 (DOE/R1/10411—T1) Residential wind/storage 
system as a No. 2 fuel saver. Final report. Johanson, E.E.; 
Johanson, K.S. (Johanson (Edward E.), Andover, MA 
(USA); Johanson (K.S.), Andover, MA (USA)). Feb 1983. 
Contract FG41-80R110411. 29p. (MA—80-017). NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE86000367. 


The purpose of the work reported was to develop and docu- 
ment the steps necessary to select a residential wind system, obtain 
permission to install it in a town that had restrictive zoning, negoti- 
ate with the electric utility, and perform an economic analysis of its 
value. The wind turbine generated virtually no net power. Draw- 
ings of the land plan and of the wind turbine are provided, as well 
as decisions by the Appeals Board of the town of Andover, Massa- 
chusetts related to the project. (LEW) 


5173 (DOE/R2/05138—T1) Wind survey, Cape May, 
New Jersey. Final report. McDonal, J. (MacDonal (James 
C.), Ca May, NJ (USA)). 1981. Contract FG42- 
80R205138. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86000453. 


5174 (DOE/R2/05153—T1) Development of more effi- 
for horizontal axis windmills. Final 


cient impellers for report, 
October 1, 1980-April 30, 1982. Fosdick, G.A. Jr. (Fosdick 
(George A., Jr.), Stony Brook, NY (USA)). 1982. Contract 
FG42-80R205153. 17p. NTIS, PC A02. File Number 
DE86000481. 

The purpose of the project reported has been the develop- 
ment of a wind turbine incorporating a new concept in horizontal- 
axis impellers. The impeller consists of six rows of radial blades ar- 
ranged to extend in a spiral covering 55° of arc about a hollow sup- 
port section. Each blade in the rows is contoured to receive both 
direct flow pressure as well as airfoil lift in order to provide maxi- 
mum energy transfers from low velocity airflows such as those nor- 
mally found in most localities throughout the country most of the 
time. A disclosure of the wind turbine configuration is attached. 
(LEW) 
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5175 (DOE/RO/00506—T1) Demonstration of a wind 
energy conversion system in Skamania County, W 

Final project performance report, September 30, 1980-Septem- 
ber 30, 1982. (Schwarrz (Moe), Skamania, WA (USA)). 
1982. Contract FG06-80R000506. 7p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86000455. 

In May of 1981, the Mars Landing Power Project (MLPP) 
erected the first modern wind turbine generator (WTG) in the Co- 
lumbia River Gorge, in Skamania County, Washington. The WTG 
is a direct current generator with a 14 foot diameter blade, capable 
of a maximum ouptut of 4 kW in a 27 mile per hour wind. Output 
is stored in a 350 amp/hour lead-acid battery bank and is used to 
supply electric power for 3 households. Good performance is re- 
ported, in spite of severe storms, ice, and freezing rain. The WTG 
supplied 2/3 of the power requirements for the three households it 
served. Public information activities are reported. Future plans in- 
clude a hot water storage system for use in a greenhouse, and the 
design and installation of a computer based home heating and cool- 
ing maintenance system. (LEW) 


5176 (LUTFD2/TFRT—1026-1-176-(1984)) Modelling 
and control of large horizontal axis wind power plants. Matts- 
son, S.E. (Lund Univ. (Sweden). Dept. of Automatic Con- 
trol). Dec 1984. 175p. NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE85752792. 

In order to make wind power competitive in a large utility 
grid it is important that the wind power plants are cheap and reli- 
able. It is a nontrivial problem to choose the best design. The ob- 
jective of this thesis is to give a global picture of the control prob- 
lem of large horizontal axis wind power plants. The system dynam- 
ics and the wind characteristics are discussed and explained. An ac- 
count of the fundamental properties of horizontal axis wind power 
plants are given. A modular simulation model is presented. Meas- 
ured data are analysed and models are identified which show good 
agreement with models derived from first principles. After the anal- 
ysis of the system dynamics, control is considered. The control ob- 
jectives are discussed. The possibilities of compensating for wind 
speed variations are investigated. Basic factors such as control au- 
thority and measurements as well as interaction between process 
design and control design are discussed. A design procedure for 
pitch angle control is proposed. It is based on the LOG framework 
and considers wind properties and measuremnt noise explicitly. 


5177 (NP—6900011) Construction manual of a small Sa- 
vonius type windmill. Raghavendra Prasad, N.; Shrinivasa, 
U. (Indian Inst. of Science, Bangalore). Mar 1985. 83p. 
NTIS (US Sales Only), PC AO5/MF AOl1. File Number 
DE86900011. 

Details are given of the fabrication, assembly, and erection 
of a Savonius windmill. The towers, rotor shaft assembly, sails, 
transmission linkages, and pump are covered one-by-one. (LEW) 


5178 (STEV-VIND—85-16) Full-size tests, Maglarp. 
Project: Loads and strains (LOP). Progress report: evaluation 
of forces. Ganander, H. (Statens Energiverk, Stockholm 
(Sweden)). Mar 1984. 55p. (In Swedish). (TG—84-03). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE85752804. 

This preliminary evaluation shows that the three profiles of 
the turbine blade stem 1 deliver edge and flap moments and normal 
forces according to the expected values. The evaluation has been 
performed for low and high wind speeds. The calculation seems to 
predict the operation loads fairly well. The presentation of forces 
will make an anlysis of the dynamic phenomena possible. There still 
is a need for statistical variations to provide correct descriptions of 
forces and stresses. 


5179 (CE-Trans—8052) How far can the blade of a wind 
turbine fly. Wortmann, F.X. (Central Electricity Generating 
Board, London (UK). Translations Section). [1984]. Transla- 
tion of report by Institute for Aerodynamics and Gas Dy- 
namics, Stuttgart, September 1978. 9p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85901964. 

The flight of a broken wind turbine blade or blade fragment 
is analyzed, first considering its ballistic flight - that which would 
occur in the absence of aerodynamic forces, and then examining the 
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effects of aerodynamic forces. It is found that a blade that breaks 
off from a rotating wind turbine would not fly as a ballistic missile, 
and that prolongation of the flight time by rotation is unlikely. 
(LEW) 


20 ELECTRIC POWER ENGINEERING 


2001 POWER PLANTS AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 4767, 5029, 5211, 5266, 5526 


5180 (EFN-LET—1985-16) Low temperature generation 
of electricity: The Organic Rankine Cycle. Hugh Mc, B. (En- 
ergiforskningsnaemnden, Stockholm (Sweden)). Feb 1985. 
70p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE85752765. 

Based on a survey of the available literature the Organic 
Rankine Vapour Cycle (ORC) is identified as the preferred method 
of generating electricity from thermal energy sources at tempera- 
tures below about 150°C which are to be found in the waste 
streams of liquids, vapours and gases from industrial processes and 
from the heated water pumped from geothermal boreholes and 
solar collector units. The preferred working fluids will be R-11, R- 
113, or R-114, and there are not expected to be any problems con- 
nected with the engineering of ORC units. It is note that the tech- 
nology has a sound engineering base. In Sweden the paper and pulp 
industries have the greatest potential for ORC aplication before the 
turn of the century. Moreover, it is not thought that geothermal or 
solar units have any chance of competing in low temperature elec- 
tricity production - other than under very special circumstances. 
Outside the strict field of low temperature operation it is suggested 
that oil or gas fired ORC heat pumps may find a future use in 
Sweden for space heating. Despite the poor short term prospects 
for the ORC in domestic applications it is felt that the foreign 
market possibilities justify a development effort since there is a 
large geothermal potential in some of the developing countries. It is 
suggested that certain theoretical and experimental programmes be 
initiated and an informed monitoring of international progress be 
established. Amongst other things it is strongly recommended that 
heat exchanger and expander develoment be encouraged in connec- 
tion with an evaluation of the newly developed two-phase cycle. 


5181 (EPRI-CS—4252-Vol.2) Dissimilar-weld failure 
analysis and development program. Volume 2. Metallurgical 
characteristics, Final report. (Metal Properties Council, Inc., 
New York (USA)). Nov 1985. 95p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T1I86920065. 

This volume describes the results of investigations to deter- 
mine the metallurgical characteristics and microstructural evolu- 
tion, in fossil-fired boiler service or after accelerated heat treatment 
employed in the laboratory, of dissimilar metal welds (ODMWs) be- 
tween low-alloy ferritic steel and 300-series stainless steel made 
with stainless-steel (iron-base) and nickel-base filler metals. Micros- 
tructural changes in the ferritic-steel heat-affected zone (HAZ) 
occur in the form of softening of the HAZ, carbon diffusion from 
the HAZ into the weld metal, precipitation of carbides at the weld 
interface and at HAZ prior-austenite grain boundaries, and oxide 
notching. Three failure modes were identified: (1) prior-austenite 
grain boundary cracking (predominant in the HAZ of iron-base 
DMWs); (2) weld interface cracking (predominant in nickel-base 
DMWs); and (3) oxide notch propagation (predominant in thin-wall 
tubing). The mechanism of the first two modes involves nucleation 
and growth of creep voids associated with the MasCs and MeC car- 
bides. The weld interface exhibits two types of carbide morpholo- 
gies. Type I is a plane of coarse, closely spaced precipitates. This 
morphology constitutes about 80% of the interface in nickel-base 
DMwWs. Type II is a wide band of smaller precipitates. The Type II 
morphology constitutes 100% and ~20% of the weld interface of 
iron-base and nickel-base DMWs, respectively. The creep voids 
were only associated with Type I precipitates. A method using the 
microhardness values of the ferritic-steel HAZ as a function of the 
Larson-Miller parameter in conjunction with the interfacial micros- 
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tructure has also been established to simulate, in laboratory welds, 
the HAZ and interface carbides features seen in long-term-service 
welds. 66 refs., 42 figs., 5 tabs. 


5182 Candidate combustion turbine systems for the 
direct combustion of coal. Borman, P.A.; Horazak, D.A.; 
Pillsbury, P.W. a Electric Corp.). Materials 
and Components in Fossil Energy Applications; No. 58, 1-4(1 
Oct 1985). 

From 30. ASME international gas turbine conference and 
exhibition; Houston, TX, USA (18-24 Mar 1985). 

The economic feasibility of using dirty coal-derived fuels in 
a combustion turbine cycle is discussed. The fuels selected were a 
coal gas and a coal/water slurry. The objectives were to define the: 
best feasible power cycles using dirty fuels from coal, technical 
problems and uncertainties that impede commercialization, and 
needed future R and D programs. The scope of the study was limit- 
ed to utility-size gas turbine power plants. Turbine inlet tempera- 
tures were limited to 1093°C to reflect current gas turbine technol- 
ogy when burning conventional fuels. The overall conclusions 
drawn from this review were (1) that the more complex power 
cycles did not result in sufficient reduction of the Cost of Electrici- 
ty index to justify development and (2) that the cleanup system af- 
fected generating costs more than the power cycle did. 


5183 Corrosion/erosion test in a 4 MW atmospheric flu- 
idized bed boiler. Rademakers, P.L.F.; Bos, L.; Van Wortel, 
J.C.; Kolster, B.H. (Metaalinstituut TNO, Apeldoorn, Neth- 
erlands). Materials and Components in Fossil Energy Applica- 
tions; 58: 6-9(1 Oct 1985). 

From Institute of energy conference; London, England (16- 
18 Oct 1984). 

Various aspects of the fluidized bed combustion of coal were 
studied under the auspices of the Dutch National Research Pro- 
gram of Coal Technology. Part of the project concerns the oper- 
ation of a 2 x 1 m 4 MW Atmospheric Fluidized Bed Boiler 
(AFBB) at Apeldoorn, in which coal (0.86-1.56 wt% S, 0.06-0.10 
wt% Cl) was burned at about 850°C with limestone for sulfur cap- 
ture. A schematic of the AFBB is shown. The aim of this program 
was to obtain data on the erosion/corrosion behavior of candidate 
AFBB materials in and above the bed, and to obtain information on 
the erosion/corrosion mechanisms involved. The anticipated active 
oxidation behavior in a low oxygen potential, non-slagging environ- 
ment was not observed for the two silicon carbide materials. Over- 
all, even though there is a suggestion that the corrosion rates of the 
uncooled alloys followed a linear rather than a parabolic rate law, 
the materials exhibiting the lowest rate of degradation at bed tem- 
perature were 16Cr-AlY, HA 188, and AlSI 310S. The sharp differ- 
ence in wastage rates between the cooled ferritic alloys (2.25 Cr 
and 9Cr) is extremely significant and important in terms of power 
plant economics and merits further careful attention. 


5184 Fixed-base flywheel systems for electric utility ap- 
plications. Olszewski, M.; Kuliasha, M.A. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN). pp 252-254 of Interna- 


tional symposium and workshop on dynamic duties of 
energy storage i. Milwaukee, WI; Univ. of Wisconsin 
(1984). (CONF-840515—). 

From International symposium and workshop on dynamic 
duties of energy storage plants; Boston, MA, USA (7 May 1984). 

The use of energy storage would allow cheaper baseload 
generation to be used in place of expensive oil-fired combustion tur- 
bines for peaking applications. This study has concentrated on the 
highest short term peaks experienced by utilities. These peaks are 
characterized as having a duration of up to 2 hours and a load of 85 
to 100% of the utility's peak demand. This represents about 4% of 
the total annual amount of energy generated by utilities but about 
13% of the total fuel costs. Results of the study indicate that ad- 
vanced flywheels are competitive with gas turbines and with other 
storage technologies for the applications examined in terms of 
direct benefits (i.c., displacing expensive generating capacity). In 
addition, flywheels offer some benefits, such as enhanc- 
ing power system transient stability, not matched by other systems. 
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5185 Plant and operational features of the BPA 30MJ 
superconducting magnetic energy storage system. Rogers, 
J.D.; Hauer, J.F. (Los Alamos National Laboratory, Los 
Alamos, NM). pp 278-283 of Dynamic duties of energy stor- 
age plants. Milwaukee, WI; Univ. of Wisconsin (1984). 
(CONF-840515—). 

From International symposium and wo: on dynamic 
duties of 7 storage plants; Boston, MA, USA (7 May 1984). 

A 30 superconducting magnetic energy storage (SMES) 
system was designed and developed for application in the Western 
U.S. Power System to damp power oscillations that limit high volt- 
age a.c. transmission. The system is in place at the Bonneville 
Power Administration (BPA) Tacoma Substation and has been in 
an experimental use for over a year. Extended operations of the 
unit have been undertaken with success. The physical, electrical, 
and operational features of the SMES system are given. 


5186 Power plant performance: Assessing the impact of 
coal quality. Barrett, R.E.; Frank, R.L.; Holt, E.C.; Mack, 
G.A. (Battelle Columbus Labs., Columbus, Ohio). Preprint, 
Society of Mining Engineers of AIME; 83-115: 22(Mar 1983). 
(CONF-830317—). 

From TMS/AIME meeting; Atlanta, GA, USA (6 Mar 
1983). 

The study described in this paper was directed to identifying 
how coal characteristics impact on boilers and related coal and gas 
handling systems. TVA data for the period 1962-1980 was the basis 
for the study. Models were developed for boiler efficiency, boiler 
availability, and maintenance costs as a function of such coal char- 
acteristics as ash, sulfur, and moisture content and boiler age. Boiler 
load and maintenance efforts were considered as variables in some 
of the models, but were found not to be statistically significant. Al- 
though the results of this study are strictly applicable to only the 
TVA system, they can serve as guides or first approximations for 
other utilities. 


2002 ENVIRONMENTAL CONTROL 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 4743, 6373 


5187 (CONF-8406161—, pp 1-11) Flue gas cleanup pro- 
gram at the Pittsburgh Energy Technology Center. Drum- 
mond, C.J. (Pittsburgh Energy Technology Center, PA). 
1984. NTIS, PC A14/MF AO1. File Number DE85017478. 
From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 
flue gas cleanup research program at the Pittsburgh 
Energy Technology Center (PETC) is directed toward the testing 
and evaluation of advanced environmental control technology for 
coal-fired stationary sources. These studies provide an investigation 
of processes with the potential for simultaneous removal of 90% of 
the sulfur dioxide and nitrogen oxides present in the combustion 
products of coal-fired boilers. The Flue Gas Cleanup Program at 
PETC consists of a series of investigations of varying scale, from 
tests conducted at a flue gas flow rate of 1300 scfm using a 500 Ib/ 
hr coal-fired combustion test facility, to bench-scale tests conducted 
on simulated flue gas. A description of each of these projects is 
given. 


5188 (CONF-8406161—, pp 12-33) Development of 
combined NO/sub x//SO/sub x/ environmental control tech- 
nology. Harkness, J.; Doctor, R. (Argonne National Lab., 
IL). 1984. NTIS, PC Al4/MF AOl. File Number 
DE85017478. 
From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 
ie objective of this project is to identify and develop new 
technology for the simultaneous control of nitrogen oxides (NO/ 
sub x/) and sulfur oxides (SO2) in flue gas from coal-fired boilers. 
Project effort is currently focused on two areas of laboratory-scale 
research: Task 1. NO/sub x//SO/sub x/-control enhancement of 
aqueous scrubber chemistries, and Task 2., NO/sub x//SO/sub x/ 
control in low-temperature gas-phase operation. The past year’s re- 
search on the development of aqueous phase NO/sub x//SO/sub 
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x/ control technologies is described. While the development of 
these technologies is proceeding more slowly, interest in this area is 
strong because of several significant advantages they may present: 
(1) an increased concentration of reaction product (in contrast to 
the gas phase systems), (2) the NO/sub x/ (after reacting) may be 
conveniently removed from the absorbing tower for further proc- 
essing with either by-product recovery or disposal (an advantage in 
contrast to a gas phase system), and (3) retrofit potential with exist- 
ing SO. technology. In these experiments, the approach was to 
screen promising concepts in batch-type experiments. Successful 
concepts will receive further development at the laboratory-scale as 
continuous processes using coal-fired flue gas. The results of the 
work are consistent with an interpretation that NO removal is car- 
ried out by coscrubbing of NO and NO: as nitrous acid and SO2 as 
bisulfite ion to form hydroxylamine disulfonate (HADS). Using or- 
ganometallic complexes as additives it was shown that NO/sub x/ 
removals in excess of 50% are possible in the double alkali and lime 
flue gas desulfurization processes. The hydroxylamine disulfonate 
mechanism appears to be the key to a viable NO/sub x/ control 
technology for aqueous scrubbers. 


5189 (CONF-8406161—, pp 34-56) Additive effects _ 
scrubber chemistry. Chang, S.G.; Littlejohn, D.; Griffiths, E 
(Lawrence Berkeley an CA). 1984. NTIS, PC Al4/MF 
AO01. File Number 1E85017478. Contract AC03- 76SF00098. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

Wet flue gas simultaneous desulfurization and denitrification 
processes were developed by the Japanese in the 70's and have 
been shown to be very efficient in SO. and NO/sub x/ removal 
(more than 80% for both gases). However, these wet processes 
have not reached the commercial stage because they are not eco- 
nomically competitive, according to cost evaluation. These cost 
evaluations, however, were made based on design and knowledge 
available at that time. Critiques have indicated that these wet proc- 
esses are in their early stages of development and with their matu- 
ration, they could become competitive in cost. The objective of this 
research project is to study the kinetics and mechanisms of impor- 
tant reactions involved in this type of process in order to determine 
an optimum process design and operating conditions, as well as to 
investigate the chemical reactivity of SO. and NO/sub x/ for the 
development of efficient catalysts and/or additives for use in flue 
gas scrubbers to control both SO. and NO/sub x/ efficiently and 
cost-effectively. Efforts toward (1) development of an optimum cat- 
alyst to promote NO absorption into aqueous solutions, (2) determi- 
nation of reaction mechanism and products, and (3) investigation of 
regeneration methods for catalysts are summarized. 


5190 (CONF-8406161—, pp 57-75) Thermodynamic 
data for SO/sub x/-NO/sub x/ removal systems, Garvin, D. 
(National Bureau of Standards, Washin; n DC). ft 1984. 
NTIS, PC A14/MF A0O1. File Number D 85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

The objective of this project is to provide reliable thermody- 
namic data on SO/sub x/, NO/sub x/ and SO/sub x/-NO/sub x/ 
processes for use in the selection, design and optimization of flue 
gas clean-up systems. The approach adopted for this work was to 
compile and evaluate existing thermodynamic measurements and 
from there to develop recommended values for thermodynamic 
properties, values that reproduce well the best measurements. Maxi- 
mum use is made of existing data and existing evaluations. Where 
necessary estimates are made. If appropriate, suggestions are made 
for new measurements. During the past year several tasks have 
been carried out: (1) a preliminary survey of reports on SO/sub x/- 
NO/sub x/ processes has been carried out to identify the chemistry 
in them and the operating conditions, (2) a data base has been as- 
sembled on measurements of the thermochemistry of compounds 
related to the SO/sub x/ system, (3) the thermodynamic properties 
of aqueous solutions of SO2 have been evaluated, (4) a data base 
has been developed of activity coefficients for electrolytes in aque- 
ous solution, and (5) an assessment has been started of the availabil- 
ity of thermodynamic data that are pertinent to the SO/sub x/-NO/ 
sub x/ systems, with a view to identifying needed measurements. 
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5191 (CONF-8406161—, pp 76-97) Aerosol particle pre- 
and an SO, veneer using energetic electrons. Davis, 
R.H. (Florida State Univ., Tallahassee). 1984. NTIS, PC 
Al14/MF A0Ol1. File Number DE85017478. Contract AC22- 
83PC60266. 
From DOE contractor review meeting for flue gas cleanup; 
eee. PA, USA (12 Jun 1984). 

e first particle charging experiments with the Mark I pre- 
charger in the Florida State University Electron Beam Precipitator 
Test System confirmed the abundant production of ion currents by 
electron beam ionization and clearly showed that the electron 
energy must be matched with the electrode geometry for effective 
particle charging. A bench scale precharger specifically designed to 
match the electron energy with the electrode geometry has been 
constructed and effective particle charging has been demonstrated. 
In the bench system experiments with bi-electrode and tri-electrode 
geometries, the effects of electron beam energy, beam current, dc 
and pulsed electric field strength, current density and exposure time 
on charging efficiency were investigated by measuring the charge 
acquired by both large conducting spheres and 1-3 um diameter 
polystyrene latex (PSL) aerosol particles. A 90 keV electron beam 
source was constructed for this purpose. The power requirement 
for a comparable reduction in SO2 concentration by energetic elec- 
tron beams (~ 1 MeV) was larger by a factor of at least 3. Driving 
the system with dc power was limited by low sparkover voltage 
and it was also power inefficient because of ionic current load. 
Using a dc voltage somewhat below breakdown (~ 20 kV) pro- 
duced only a 10% reduction in SO2 content. The same pulse ener- 
gized electron reactor (PEER) generation of the oxidizing radicals 
which are responsible for the removal of SO. may also be applica- 
ble to the removal of NO/sub x/. The PEER system has been suc- 
cessfully operated at temperatures of 100°C. The results of the 
PEER experiments suggest that power efficient dose enhancement 
can be achieved and that a new method of SO: control has been 
discovered. 


5192 (CONF-8406161—, pp 98-112) Acoustic agglomer- 
ation of power plant fly ash. Reethof, G.; McDaniel, O.H. 
(Pennsylvania State Univ., University Park). 1984. NTIS, 
PC Al4/MF A01. File Number DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

Acoustic agglomeration is an intermediate treatment of aero- 
sols containing very small submicron sized particulates. The acous- 
tic agglomeration treatment then will result in the formation of sub- 
stantially larger particles in the form of agglomerates which can 
then be removed more efficiently by conventional particle removal 
devices such as baghouses, electrostatic precipitators, scrubbers and 
cyclones. In acoustic agglomeration, the aerosol is subjected to 
high intensity sound in the vicinity of 160 dB at frequencies in the 
range of 2000-2500 Hz for exposure times of anywhere from 2 to 5 
seconds or longer. The research and development reported involves 
the last six months of effort. The objectives of the research are to 
further develop the theory of acoustic agglomeration, particularly 
for conditions existing in the flues of coal-fired power plants, mean- 
ing atmospheric pressures and temperatures up to 700°F. Another 
area of investigation deals with basic acoustic investigations, such 
as nonlinear acoustic studies with particular emphasis on acoustical- 
ly generated turbulence and acoustic absorption characteristics for 
products of combustion. Considerable improvements were also 
made in the intermediate temperature acoustic agglomeration facili- 
ty and it was moved into a new laboratory. 


(CONF-8406161—, pp 113-115) Experimental 

ucleation. Loos, H.G.; Treat, R.P. 

Beach, CA). 1984. NTIS, 
DE85017478. 


PC A14/MF AOI. File Num 
From DOE contractor review meeting for flue gas cleanup; 


Pittsburgh, PA, USA (12 Jun 1984). 

process by which solid or liquid particles are formed 
from the gas phase is called nucleation. In process streams contain- 
ing condensible vapors, particles are formed by nucleation and sub- 
sequently collide among themselves with a high probability of 
sticking together. This latter process, called coagulation, shifts the 
particle size spectrum toward the larger size particles while reduc- 
ing the total number of particles. The above phenomena are of fun- 
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damental interest and also of practical importance in the cleanup of 
gas streams. An experimental study on the nucleation of charged 
particles is in progress. One of the objectives of the study is to de- 
termine the critical cluster size in a condensing vapor. A novel 
aspect of the experiment is that the distribution of the sizes of the 
charged particles is to be measured. The measurements will be 
made with an electric mobility analyzer. The critical cluster size 
will be inferred from the distribution measurements. This is in con- 
trast to nucleation experiments which are carried out in cloud 
chambers where the saturation ratio for condensation is measured. 
The proposed work is to be done in two phases. In the first phase, 
the electric mobility analyzer is to be designed and tested. In the 
second phase the cluster distribution measurements will be made 
and analyzed, subject to the positive outcome of the first phase 
work. 


5194 (CONF-8406161—, pp 127-149) Advanced com- 
bined NO/sub x//SO/sub x/ removal system moving bed 
copper oxide evaluation program. Stelman, D.; Ampaya, J.P.; 
Heredy, L.A.; Kohl, A.L. (Rockwell International Co Corp., 
Canoga Park, CA). 1984. NTIS, PC Al4/MF AOl1. File 
eee DE85017478. Contract AC22-83PC60262. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

A 24-month program to test and evaluate a single-stage 

process yt simultaneously removing 90% of the NO/sub x/, 90% 
of the SO/sub x/, and 99.9% of the particulates from flue gas is 
described. The process utilizes a novel contactor-filter with a 
moving bed of copper oxide absorber-catalyst. At 400°C, NO/sub 
x/ is catalytically reduced to Nz by adding NHs to the flue gas, and 
SO/sub x/ is absorbed by the copper oxide. The same contactor/ 
filter also removes the particulates from the flue gas. The absorber- 
catalyst is regenerated by reacting and copper sulfate formed with a 
reducing gas such as hydrogen or methane and is then reused in the 
process. The program consists of three phases. Phase I involves the 
design, modification, and operation of an existing contactor-filter 
test unit to determine the performance and to identify important 
operating parameters for the process. In Phase II, the critical fea- 
tures of the overall process will be evaluated while operating in a 
continuous integrated close-loop mode on the simulated typical flue 
gas. In Phase III, the evaluation of the technical feasibility of the 
overall process and the development of an initial projection of 
process economics will be carried out. 


5195 (CONF-8406161—, pp ge Sulf-X FGD proc- 


ess. Blake, D.O.; Shapiro, E. (NU 

MD). 1984. NTIS, PC A1l4/MF AOl. 

DE85017478. Contract AC22-83PC60263. 
From DOE contractor review meeting for flue gas cleanup; 

Pittsburgh, PA, USA (12 Jun 1984). 

Sulf-X FGD process is a wet regenerative process de- 
veloped in 1974. Successful pilot tests were conducted from 1977 at 
a 1.0 MW coal-fired boiler facility at Fort Benjamin Harrison and 
subsequently at another 1.0 MW unit in cooperation with Westing- 
house Electric Corporations Advanced Energy Systems Division. 
The present facility located at the heating plant of the Western 
Center Hospital, Canonsburg, PA is about 1.5 MW capacity and 
was completed in 1982. It has operated almost continuously since 
early 1983 removing SO. and NO/sub x/ from the flue gases of one 
of the three stoker fired heating plant boilers. The program objec- 
tive is to evaluate the capability of the Sulf-X Process to remove at 
least 90% of the SO. and NO/sub x/ from coal-fired combustion 
gases. Important operating variables identified and the data ac- 
quired will permit a conceptual design for a 500 MWe system to be 
developed for use in assessing the technical and economic feasibility 
of the process. 


., Gaithersburg, 
File Number 


5196 (CONF-8406161— rake 154-183) Combined NO/ 
sub x//SO/sub x/ removal ZnO in a spray dryer and 
fabric filter (bench-scale zg; . (Battelle Co- 
lumbus Labs., OH). 1984. NTIS, PC A14/MF AO0l. File 
Number DE85017478. 
From DOE contractor review meeting for flue gas cleanup; 
ween PA, USA (12 Jun 1984). 
objective of this project is to demonstrate and evaluate 
the technical and economic feasibility of a process employing ZnO 
in a spray dryer and fabric filter to remove at least 90% of the SO. 


20 ELECTRIC POWER ENGINEERING 
2002 ENVIRONMENTAL CONTROL TECHNOLOGY 


and 90% of the NO/sub x/ from coal-fired combustion gases. A 
bench-scale test program is being directed toward determining reac- 
tion mechanisms, evaluating performance, identifying important op- 
erating variables, and producing data required for conceptual 
ee ee ee 

The conceptual design and data will be used to assess the technical 
and economic feasibility of the process. The reactions between 
NO/sub x//SO, and ZnO are being studied in a fixed bed reactor 
to simulate the dry regime of a spray dryer/fabric filter combina- 
tion. Simulated flue gas is obtained by mixing gases from cylinders 
and using a humidifier to add water vapor to the gas stream. Instru- 
ments are used to continuously monitor the NO/sub x/ and SO, 
concentrations in the outlet gas from the fixed bed. The gas compo- 
sition is typical of flue gas for the combustion of high sulfur coal 
(12% CO2, 5% Os, 3000 ppm SO2, 700 ppm NO, 70 ppm NOs, bal- 
ance Nz on a dry basis). Operating variables such as temperature, 
moisture content of the flue gas, and superficial gas velocity are se- 
lected to simulate conditions in a spray dryer/fabric filter. 


5197 (CONF-8406161—, poreres Development = a 
simultaneous NO/sub x/-SO2 flue gas removal process 
the use of zeolites. Pence, D.T.; Pa: ate, 
W.J. (Science Applications, Inc., San Diego, CA). 1984. 
NTIS, PC Al4, A0l. File Number DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
ese PA, USA (12 Jun 1984). 

objective of the SAI development program is to evalu- 

ate the potential for using metal-exchanged synthetic zeolites to si- 
multaneously catalyze the selective destruction of nitrogen oxides 
using ammonia as the reducing gas and chemisorb SO: in flue gases 
from coal-fired power generating plants. The evaluation program 
comprises three phases: (1) laboratory catalyst development, (2) 
bench-scale testing, and (3) an economic evaluation of the process 
based on the results of the developmental work. A synthetic mor- 
denite zeolite was selected as the support material because of its 
known high catalytic activity for promoting the selective destruc- 
tion of NO/sub x/ and its high surface area for chemisorbing SOs. 
Synthetic mordenite zeolite was selected over other zeolites be- 
cause of its high silicon-to-aluminum ratio and its resultant com- 
paratively high thermal stability and acid resistance. Because of the 
very large volumes of gas to be treated, it is clear that for the proc- 
ess to be economically attractive, the catalytic decomposition of 
NO/sub x/, chemisorption of SO2, and the regeneration of the ad- 
sorbent must all take place in a temperature range available in the 
boiler off gas, in the range of 350-400°C. To meet these criteria, a 
comprehensive thermodynamic study was performed to determine 
the enthalpies and free energies of the desired reactions and possi- 
ble side reactions that would provide guidance in selecting the ap- 
propriate cations and regeneration gases for laboratory testing. The 
results of this study indicated that only iron or copper would be 
suitable for the metal cations and hydrogen or carbon monoxide as 
the reducing gas. Although it was shown that the enthalpies and 
free energies were appropriate for effecting the desired reactions, 
laboratory studies were needed to determine if the kinetics were 
suitable. 


5198 (CONF-8406161—, PP 187-202) Modelling and as- 
sessment of advanced processes f environmental 
control of coal-fired power omaee. I Rubin, E.S.; Bloyd, C.N.; 
Barrett, J.G.; McMichael, F.C. (Carnegie-Mellon Univ., 
Pittsburgh, PA). 1984. NTIS, PC A1i4/MF AOl. File 
Number DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, — (12 Jun 1984). 

Recently, the concept of integrated environmental control 
has emerged in the electric power industry, based upon improved 
understanding of the couplings and interactions of power plant 
mass and energy flows, including environmental waste streams. The 
objective of this research is to develop a computerized modelling 
and assessment framework for integrated environmental control 
systems employing conventional or advanced technologies. The 
effort is divided into four principal tasks: development of an inte- 
grated systems model suitable for analyzing conventional and ad- 
vanced technologies in a way that is systematic, comprehensive and 
flexible; conduct of baseline studies of integrated environmental 
control system designs based on conventional technologies; devel- 
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opment of preliminary technical and economic models of selected 
advanced processes currently under development; and comparative 
assessments of integrated environmental control systems based on 
advanced process technologies. The purpose of the integrated as- 
sessment model is to provide a systematic framework for examining 
alternative environmental control schemes involving pre-combus- 
tion, combustion and post-combustion methods of control. 


5199 (CONF-8406161—, pp 204-220) Simultaneous 
SO/sub x//NO/sub x/ control for low-rank coals. Weber, 
G.F. (Univ. of North Dakota, Grand Forks). 1984. NTIS, 
PC Al4/MF A01. File Number DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

The overall project objective is to develop an economic 
process for simultaneous control of 90% of the SO/sub x//NO/sub 
x/ emissions derived from combustion of low-rank coals. The key 
to accomplishing this goal is the development of a dry process 
readily adaptable to retrofit situations and useful in areas of the 
west where water supplies are scarce. Present work involves the 
direct injection of a calcium based sorbent material with subsequent 
collection of flue gas particulate (including the calcium based sor- 
bent material) in a high temperature baghouse (~ 1000°F). Use of 
a catalytic or noncatalytic NO/sub x/ reduction step in conjunction 
with the high temperature baghouse provides for simultaneous con- 
trol of SO/sub x//NO/sub x/ emissions. 


5200 (CONF-8406161—, pp 221-236) Furnace injection 
of pressure hydrated lime for SO2 control. Ness, H.M. (Dept. 
of Energy, Grand Forks, ND). 1984. NTIS, PC Al4/MF 
AO01. File Number DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

The objective of this project is to conduct a field test at a 
50-MW Western boiler to develop proof-of-concept data for direct 
injection of pressure hydrated lime to reduce sulfur dioxide emis- 
sions. The laboratory and PDU data indicate that high sorbent utili- 
zation values and sulfur dioxide removal efficiencies can be 
achieved using pressure hydrated lime injected directly into the 
lower temperature regions of a combustion furnace. The concept 
would be applicable to both retrofit and new construction situa- 
tions. Proof-of-concept data will be produced by conducting a field 
test at a Western utility. 


5201 (CONF-8406161—, pp 237-240) Extended abstract 
combined SO/sub x//NO/sub x/ particulate flue gas clean- 
up. Frank, N. (Ebara International Corp., Greensburg, PA). 
1984. NTIS, PC Al4/MF AO1. File Number DE85017478. 
Contract AC22-83PC60259. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

The PDU Project is a program to design, construct, and test 
a Combined SO/sub x//NO/sub x/ Particulate Flue Gas Treatment 
Unit. The demonstration site is the E.W. Stout Plant #6 boiler of 
the Indianapolis Power & Light Company (IPL) located in Indian- 
apolis, Indiana. This process is expected to remove at least 90% of 
SO/sub x/ and 90% of NO/sub x/ from coal-fired combustion 
gases. The primary objective of the PDU Project is to demonstrate 
the feasibility of the Electron-Beam Process for removing SO/sub 
x/ and NO/sub x/ particulates from coal-fired flue gases. This dem- 
onstration unit will have a capacity of 15,000 to 20,000 scfm and a 
testing period of more than 12 months. Numerous parametric tests 
will be conducted during a six-month period and a long duration 
test of an additional six months is planned during final testing. An- 
other objective of the PDU Program will be to analyze the by- 
product powder and its potential utilization as an agricultural fertil- 
izer. Previous investigations have indicated that the by-product 
contains the same fertilizing capabilities as commercial ammonium 
sulfate/nitrate. The overall goal of the project is to show its capa- 
bility to reduce SO/sub x//NO/sub x/ emissions into the atmos- 
phere and thus assist in the elimination of acid rain as a major 
threat to the environment. 
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5202 (CONF-8406161—, pp 241-247) Spray dryer/elec- 
tron beam removal of SO. and NO/sub x/ from flue gas. 
Helfritch, D.J. (Cottrell Environmental Sciences, Somer- 
ville, NJ). 1984. NTIS, PC Al4/MF A011. File Number 
DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

e objective of this project is the pilot scale evaluation of 

SO2 and NO/sub x/ removal from flue gas by means of a lime 
slurry spray dryer followed by electron beam treatment. The effect 
of the high-energy electrons is to excite the flue gas molecules, pro- 
ducing an abundant and reactive supply of radicals, ions, free 
atoms, and secondary electrons. Those species containing oxygen 
atoms can oxidize the SO2 and nitrogen oxides in the flue gas to 
higher oxidation states such as the acids, which then readily react 
with the excess lime carried over from the spray dryer or with the 
alkaline flyash. The pilot scale system draws a slipstream from a 
150 MW coal fired boiler at the TVA Shawnee Steam Plant in Pa- 
ducah, KY. The system includes a spray dryer, an electron beam 
treatment chamber and a fabric filter. The E-beam is placed be- 
tween the spray dryer and the fabric filter, and in this way the elec- 
tron beam effectiveness benefits from the low temperature, high hu- 
midity conditions found at the spray dryer exit. In a similar fashion, 
the electron beam process enhances the economy of the spray 
dryer. 


5203 (CONF-8406161—, pp 248-265) Evaluation of the 
NOXSO combined NO/sub x//SOz treatment process, Neal, 
L.G. (NOXSO Corp., Paducah, KY). 1984. NTIS, PC Al4/ 
MF AO1. File Number DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

The NOXSO process is an advanced flue gas treatment 
process capable of removing 90% of both sulfur oxides and nitro- 
gen oxides from flue gas. The pollutants are removed by adsorption 
on a regenerable sorbent surface. The process has a number of ad- 
vantages over existing and proposed flue gas treatment process. 
Principally, that it removes 90% of both acid producing compo- 
nents. Its products are marketable materials, as opposed to scrubber 
systems which create large quantities of solid and sludge residues, 
and it is easily installed on either new power plants or as a retrofit 
to an existing plant. The process is completely dry and requires no 
stack gas reheat. 


5204 (CONF-8406161—, pp 266-281) PETC fluidized- 
bed copper oxide process for combined SO./NO/sub x/ flue 
gas cleanup. Yeh, J.T. (Pittsburgh Energy Technology 
Center, PA). 1984. NTIS, PC Al4/MF AO1. File Number 
DE85017478. 

From DOE contractor review meeting for flue gas cleanup; 
Pittsburgh, PA, USA (12 Jun 1984). 

A regenerative process for the simultaneous removal of 
sulfur dioxide (SO2) and nitrogen oxides (NO/sub x/) from flue gas 
is being developed at the Pittsburgh Energy Technology Center 
(PETC). In this process, flue gas from a coal-fired boiler is contact- 
ed with copper-impregnated alumina spheres in a fluidized bed. The 
sulfur dioxide and oxygen in the flue gas react with copper oxide to 
form copper sulfate. If ammonia is added to the fluidized-bed ab- 
sorber, nitrogen oxides are reduced to nitrogen gas in a reaction 
catalyzed by the presence of both copper sulfate and copper oxide. 
Development of the copper oxide process at PETC has proceeded 
through various stages from bench-scale experimentation to oper- 
ation of a fluidized bed treating approximately 1300 scfm of flue gas 
from a coal-fired combustor. 


5205 (DES—77-30) Draft Environmental Statement, 
fiscal year 1979 proposed program. (Bonneville Power Ad- 
ministration, Portland, OR (USA)). 1 Sep 1977. 381p. NTIS, 
PC Al17/MF A0Ol1; 1; GPO Dep. File Number DE86002570. 

The Fiscal Year 1979 Proposed Program would result in the 
diversion of approximately 700 to 1160 acres (283 to 469 ha) of 
forest land to other land uses compatible with transmission line 
rights-of-way. The permanent removal of approximately 450 acres 
(180 ha) of vegetative cover; the removal of up to approximately 20 
acres (8 ha) of agricultural land from production; visual impacts to 
one scenic highway and other areas of scenic quality, disturbance 
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of topsoil, temporary wind and water erosion, and a resultant in- 
crease in siltation and turbidity in one major waterway and numer- 
ous small and intermittent streams with consequential temporary 
adverse effects on fish mortality and spawning habitat; the intro- 
duction of particulates and combustion byproducts into the atmos- 
phere during open burning of slash; introduction of herbicides into 
the environment; temporary reduction in wildlife habitat due to 
herbicides and clearing operations; audible noise during operation 
of construction equipment and transmission lines and substations; in- 
creased risk of man-caused accidents; and maintenance of a high 
standard of living and level of productivity for the Pacific North- 
west through continued availability of reliable electric service. 


5206 (DOE/BP—108) Transmission lines: an overview 
of electrical properties and environmental effects. (USDOE 
Bonneville Power Administration, Portland, OR). Apr 1982. 
19p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86002837. 

A brief overview is provided of environmental and biologi- 
cal effects of high-voltage power transmission lines. Paragraph 
length descriptions of electric fields, induced voltage and currents, 
biological effects, magnetic fields, corona, radio and television in- 
terference, and ozone are given. 13 figs. 


5207 (DOE/EIS—0114-F) Fall River/Lower Valley 
transmission system reinforcement. Final Environmental 
Impact Statement. (Bonneville Power Administration, Port- 
land, OR (USA)). Oct 1985. 15p. NTIS, PC A02/MF AO0Ol1; 
GPO Dep. File Number DE86003549. 

This project was first described in a Notice of Intent in the 
Federal Register on March 23, 1983. Public meetings to determine 
the scope of the project were held in the project area in the spring 
of 1983; landowner and local government interviews, as well as 
government agency involvement, continued throughout 1984. A 
plan to build the line between Goshen and Drummond Substations 
was proposed after alternative ways of meeting the need were in- 
vestigated and eliminated from detailed consideration. A complex 
route network within the Goshen-Drummond option was devel- 
oped (largely in response to public comment and concerns), and a 
preferred route option was proposed in winter 1984. Public meet- 
ings were held in Ririe, Idaho Falls, and Rexburg in February 1985 
to solicit comment on the alternatives. The draft Environmental 
Impact Statement (DEIS) reflected ideas received at those meet- 
ings. During public review (June 21-August 5, 1985), 16 comment 
letters on the DEIS were received. Comments were also received 
during the three Open Houses held in Ririe, Idaho Falls, and Rex- 
burg in late July. Based on those comments, this final EIS includes: 
(1) the DEIS; (2) changes and additions to the DEIS; (3) comments 
on the DEIS; and (4) responses to comments received. 


5208 (DOE/RA/50133—T1) Study of electric field and 
ion effects of HVDC lines. Technical progress report No. 9. 
Johnson, G.B. (General Electric Co., Lenox, MA (USA). 
High ee eee Research Facility). Aug 1985. 


Contract A 80RA50153. 10ip. NTIS, PC A06/MF AO}; 
1; GPO Dep. File Number DE86002465. 

Characterization of the electrical environment downwind of 
an HVDC transmission line requires the measurement of the charge 
carried downwind by low mobility aerosols. Both the bulk param- 
eters of the space charge, such as charge density and electric field, 
and the micro parameters, such as the aerosol size distribution and 
the charge distribution on the aerosols, must be measured in order 
to characterize the space charge. Measurements of the space charge 
density downwind of the main line at the High Voltage Transmis- 
sion Research Facility (HVTRF) have been made, for monopolar 
operation of the line, out to a distance of 300m for several different 
wind speeds. The measurements and instrumentation are reported in 
Section 2 of this report. Section 3 describes a preliminary attempt 
to fit a mathematical predictive formula to the data on the down- 
wind charge densities reported in Section 2. 


20 ELECTRIC POWER ENGINEERING 
2002 ENVIRONMENTAL CONTROL TECHNOLOGY 


5209 (PB—85-243103/XAB) Economics of nitrogen 
oxides, sulfur oxides, and ash control systems for coal-fired 
utility power plants. Final report, January 1981-January 
1985. Maxwell, J.D.; Humphries, L.R. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Div. of Energy 
Demonstrations and Technology). Feb 1985. 303p. NTIS, 
PC A14/MF AOI. 

The report gives results of an EPA-sponsored economic 
evaluation of three processes to reduce NOx, SOz2, and ash emis- 
sions from coal-fired utility power plants: one based on 3.5% sulfur 
eastern bituminous coal; and the other, on 0.7% sulfur western sub- 
bituminous coal. NOx control is based on an 80% reduction from 
current new source performance standards (NSPS); SO and fly ash 
control are based on meeting the current NSPS. Selective catalytic 
reduction (SCR) is used for NOx control with both coals. Lime- 
stone scrubbing and a cold-side electrostatic precipitator (ESP) are 
used with the 3.5% sulfur coal. Lime spray dryer flue gas desulfuri- 
zation (FGD) and a baghouse for particulate collection are used 
with one 0.7% sulfur coal; and limestone scrubbing and a hot-side 
ESP, with the other. The economics consist of detailed breakdowns 
of the capital investments and annual revenue requirements. The 
3.5% sulfur coal case is highest because of the higher SO, control 
costs. The case with the spray dryer and baghouse is marginally 
lower in cost than that with limestone scrubbing and hot-side ESP. 
Costs for NOx control are 25 to 50% of the total costs. 


5210 (PB—85-246973/XAB) Low NOx firing system for 
tangentially coal-fired boilers: applications guideline manual. 
User Manual, August 1981-March 1984. Kokkinos, A.; 
Lewis, R.D. (Combustion Engineering, Inc., Windsor, CT 
(USA)). Sep 1985. 30p. NTIS, PC A03/MF AO1. 

The manual is a concise user’s guide of Combustion 
Engineering’s Low NOx Concentric Firing System. It is based on 
exteusive pilot-scale and small and large utility-scale demonstra- 
tions, in particular a program completed in May 1984, at Utah 
Power and Light Company’s 400-MWe Hunter Unit 2 station. It 
addresses six points for the user to evaluate to determine the appli- 
cability, feasibility, and cost of installing the concentric firing 
system to a particular steam generating unit: (1) rationale, (2) appli- 
cability, (3) pre-design evaluation, (4) design, (5) performance opti- 
mization and evaluation, and (6) economic analysis. The manual fol- 
lows the final project report (a case study example of retrofitting 
this technology) for the Hunter Unit 2 utility demonstration pro- 
gram. 


§211 Ten years’ experience with scrubber costs. Rosen- 
berg, H.S.; Morasky, T.M. (Battelle Columbus Labs., Co- 
lumbus, OH). pp 876-882 of Proceedings of the American 
power conference, vol. 46. Armington, R.E. Chicago, IL; 
Illinois Inst. of Technology (Apr 1984). (CONF-840412—). 

From American power conference; Chicago, IL, USA (24 
Apr 1984). 

An analysis has been performed on actual scrubber costs 
based on several recent surveys and numerous field assessment 
visits carried out over the past ten years. This analysis is primarily 
limited to wet lime and limestone FGD processes, as they represent 
the great majority of systems actually in use. Wide variations in 
capital, operating, and maintenance costs have been reported. Vari- 
ables such as sulfur content of the coal, plant life, SO. removal re- 
quirements, staffing philosophy, and the like were examined in an 
attempt to explain these variations. The present analysis is designed 
to assist utilities in anticipating future cost problems as additional 
control technology is installed and present systems age. 





20 ELECTRIC POWER ENGINEERING 
2003 POWER TRANSMISSION AND DISTRIBUTION 


2003 POWER TRANSMISSION AND 
DISTRIBUTION 


REFER ALSO TO CITATION(S) 5208 


6212 (CONF-851215—1) Use of a general-purpose de- 
velopment system in support of a large-scale electrical distri- 
bution control Wetherington, G.R. Jr.; Broadawa 
E.R.; Bentz, R.R. (Oak Ridge National Lab., "TN (USA). 
1985. Contract AC05-840R21400. 18p. NTIS, PC A 
A01; 1; GPO Dep. File Number DE86002229. 

From International load management conference and exposi- 

IL, USA (9 Dec 1985 

— >. avadente t io se system is being used to 
support the operation and experimental utilization of a large-scale 
electrical distribution automation system. The testing system pro- 
vides the mechanisms to simulate the characteristics of both the 
large-scale control system and the electrical distribution system that 
is being controlled. 


5213 (OA-tr—2669) Low voltage electricity distribution. 
7. Computerized system for low-voltage (commercial and engi- 

management. Bourillot, J.P.; De Vallois, 
G.; De Lorgeril, B. Translated from RGE, Revue Generale 
de l'Electricite ; No. 1, 46-51(Jan 1984). 15p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85901989. 

This document reviews the history of the development of a 
computerised system of LV operations management, describing the 
reasons, the organisation of load and network data, the possible cal- 
culations based on the file data and possible statistical uses of the 
files. The project is not yet complete, but will eventually cover all 

and engineering operations at distribution level (fi- 
nance, customer data and billing, engineering work, property, etc.) 
for the whole of France. 
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REFER ALSO TO CITATION(S) 5518 


5214 (PNL-SA—13018) Failure analysis and success 
analysis: roles in plant assessments, Johnson, A.B. Jr. 
(Pacific Northwest Labs., Richland, WA (USA)). Jun 1985. 
Contract AC06-76RL01830. 6p. (CONF-850713—6). NTIS, 
PC A02/MF AO01 - GPO. File Number T185016616. 

From International conference on nuclear power plant 

availability factor and reliability analysis; San Diego, CA, 
USA (7 Jul 1985). 

Com: it aging investigations are an important element in 


ponen 
NRC’s Nuclear Plant Aging Research (NPAR) strategy. Potential 
decommissioning 


sources of components include plants in and com- 
mercial plant, both for in situ tests and for examination of equip- 
ment removed from service. Nuclear utilities currently have volun- 
tary programs addressing aspects of equipment reliability, such as 
root cause analysis for safety-related equipment that malfunctions, 
and trending analysis to follow the course of both successful and 
abnormal equipment performance. Properly coordinated, the 
NPAR and utility programs offer an important approach to estab- 
lish the data base necessary for life extension of nuclear electrical 
generating plants. 
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'ER ALSO TO CITATION(S) 4927, 4932, 5000, 5007, 5276, 5294, 5305, 
‘30 mS san Sons 5387, 5391, 5392, 5393, 5402, 5404, 5419, 5469, 5475, 5477, 5478, 


(AEEW-M—2125) Modelling transient energy re- 
lease from molten fuel coolant debris. Fletcher, 
D.F. (UKAEA Atomic Energy Establishment, Winfrith). 
May 1984. 16p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number 85703019. 

A simple model of transient energy release in a Molten Fuel 
Coolant Interaction is presented. A distributed heat transfer model 
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is used to examine the effect of heat transfer coefficient, time avail- 
able for rapid energy heat transfer and particle size on transient 
energy release. The debris is assumed to have an Upper Limit Log- 
normal distribution. Model predictions are compared with results 
from the SUW series of experiments which used thermite-generated 
uranium dioxide molybdenum melts released below the surface of a 
pool of water. Uncertainties in the physical principles involved in 
the calculation of energy transfer rates are discussed. 


5216 (AEEW-M—2126) Modelling the transient pres- 
surisation during a molten fuel coolant interaction. Fletcher, 
D.F. Atomic Energy Establishment, Winfrith). 
Jun 1984. 16p. NTIS (US Sales Only), PC A02/MF AO0Ol1. 
File Number DE85703020. 

Model predictions of the transient pressurisation produced 
during a molten fuel coolant interaction using two different assump- 
tions about loading mechanisms are compared. The two types of 
loading examined are inertial loading, where a Newtonian model is 
applied and acoustic loading, where the compressibility of water is 
taken into account. Computational results show that these two 
models produce significantly different transient pressurisation 
during the heat transfer stage. It is concluded that any transient 
pressurisation model should take the compressibility of water into 
account until the system has had sufficient time for acoustic relief 
to occur. 


5217 (BNL-NUREG—37000) Evaluation of the core 
spray line cracks from Nine Mile Point No. 1 and the isola- 
tion condenser cracks at Oyster Creek Unit No. 1. Czaj- 
kowski, C. (Brookhaven National Lab., Upton, NY (USA)). 
Sep 1985. Contract AC02-76CH00016. 9p. (CONF-850902— 
6). NTIS, PC A02/MF AO1. File Number T1I86002511. 

From 2. international symposium on environmental degrada- 
tion of materials in nuclear power systems--water reactors; Monte- 
rey, CA, USA (9 Sep 1985). 

Two instances of stress corrosion cracking (SCC) of stainless 
steel were investigated at Brookhaven National Laboratory (BNL) 
in 1984. 


5218 (CONF-8510173—6) Reactor vessel cladding sepa- 
rate effects studies. Corwin, W.R. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. So 

» PC A04/MF AOl1 - GPO. File Number T186002199. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The existence of a layer of tough weld overlay cladding on 
the interior of a light-water reactor pressure vessel could mitigate 
damage caused during certain overcooling transients. The potential 
benefit of the cladding is that it could keep a short surface flaw, 
which would otherwise become long, from growing either by im- 
peding crack initiation or by arresting a running crack. Two as- 
pects critical to cladding behavior will be reported: irradiation ef- 
fects on cladding toughness and the response of mechanically 
loaded, flawed structures in the presence of cladding. 15 refs., 24 
figs., 6 tabs. 


5219 (EGG-EA—6097) Conformance to Generic Letter 
83-28 Items 3.1.3 and 3.2.3 Grand Gulf Units 1 and 2. Van- 
derBeek, R.; Haroldsen, R. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Oct 1985. Contract AC07-761D01570. 10p. 
NTIS, PC A02/MF A0Ol1 - GPO. File Number T1I86003251. 

This EG & G Idaho, Inc. report provides a review of the 
submittals for Grand Gulf Units 1 and 2 for conformance to Gener- 
ic Letter 83-28 Items 3.1.3 and 3.2.3. 


(EGG-EA—7018) Conformance to Generic Letter 
$5-28 Heme 9.1.5 and 2.2.3, Susquehanna Steam team Electric Sta- 
tion, Unit No. 2 (Docket No. 50-388). VanderBeek, R. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Sep 1985. Contract 
AC07-761D01570. 8p. NTIS, PC A02/MF A0O1 - GPO. File 
Number T186003261. 

Based on the licensee’s statement that they have reviewed 
their technical specification requirements to identify any post main- 
tenance testing which could be demonstrated to degrade rather 
than enhance safety and found none that degraded safety, we find 
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the licensee’s responses acceptable. The licensee’s commitment to 
purse this concern through his participation in the BWROG Tech- 
nical Specification Review Committee provides additional assur- 
ance that the technical specifications will continue to provide a 
basis for safe plant operation and is acceptable. 


5221 (EGG-RST—6997) Technical evaluation report - 
TMI action; NUREG-0737 (II.D.1) relief and safety valve 
testing for Washington Public Power Supply System Nuclear 
Plant No. 2 (Docket No. 50-397). Burr, T.K.; Nalezny, C.L. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Aug 1985. 
Contract AC07-761D01570. 20p. NTIS, PC A02 AOl - 
GPO. File Number T1I86003221. 

Light water reactors operators have experienced a number 
of occurrences of improper performance by safety and relief valves 
installed in their primary coolant systems. Because of this, the au- 
thors of NUREG-0578 (TMI-2 Lessons Learned Task Force Status 
Report and Short-Term Recommendations) recommended that pro- 
grams be developed and completed which would reevaluate the 
performance capabilities of BWR safety and relief valves. This 
report provides the results of the review of these programs and 
their results by the NRC and their consultant, EG & G Idaho, Inc. 
Specifically, this report has examined the response of the Licensee 
(Washington Public Power Supply System) for the Nuclear Plant 
No. 2 to the requirements of NUREG-0578 and subsequently 
NUREG.-0737 and finds that the Licensee has provided an accepta- 
ble response, reconfirming that the General Design Criteria 14, 15 
and 30 of Appendix A to 10 CFR-50 have been met. 


5222 (EGG-RST—7019) Technical evaluation report - 
TMI action; NUREG-0737 (II.D.1) relief and safety valve 
testing for Grand Gulf Nuclear Station Unit No. 1 (Docket 
No. 50-416). Burr, T.K.; Nalezny, C.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Sep 1985. Contract ACO07- 
761D01570. 18p. NTIS, PC A0O2/MF AO1 - GPO. File 
Number T186003262. 

Light water reactors operators have experienced a number 
of occurrences of improper performance by safety and relief valves 
installed in their primary coolant systems. Because of this, the au- 
thors of NUREG-0578 (TMI-2 Lessons Learned Task Force Status 
Report and Short-Term Recommendations) recommended that pro- 
grams be developed and completed which would reevaluate the 
performance capabilities of BWR safety and relief valves. This 
report provides the results of the review of these programs and 
their results by the NRC and their consultant, EG & G Idaho, Inc. 
Specifically, this report has examined the response of the Licensee 
for the Grand Gulf Nuclear Station, Unit 1 to the requirements of 
NUREG-0578 and subsequently NUREG-0737 and finds that the 
Licensee has provided an acceptable response, reconfirming that 
the General Design Criteria 14, 15 and 30 of Appendix A to 10 
CFR-S50 have been met. 


5223 (EPRI-NP—4183M) Influence of dissolved hydro- 
gen and oxygen on crack growth in LWR materials. Final 
report. Prater, T.A.; Catlin, W.R.; Coffin, L.F. (General 
Electric Co., Schenectady, NY (USA)). Jul 1985. 29p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I85920785. 

The effect on crack initiation and crack growth of oxygen 
and hydrogen additions to 288°C (550°F) pressurized water has 
been investigated for SA 333 Gr6 carbon steel and sensitized 304 
stainless steel. In carbon steel the number of cycles required to initi- 
ate a crack is much greater in 220 ppB oxygen water than in 8 ppM 
oxygen water, and still greater when oxygen is replaced with hy- 
drogen. When cycling is done with K/sub max/ and K/sub min/ 
above K/sub ISCC/ for the material tested in oxygen containing 
water, the difference between oxygen and hydrogen containing 
water is even more marked. In stainless steel there is little differ- 
ence in time to initiate a crack in the 200 ppB oxygen or 150 ppB 
hydrogen water at a frequency of 0.021 Hz. At a lower frequency, 
0.0021 Hz, the initiation life in 200 ppB oxygen water is reduced to 
one-tenth that observed at 0.021 Hz, while in 150 ppB hydrogen 
the initiation life is essentially unchanged. Crack growth rates have 
been measured in the same steels under both static and cyclic load- 
ing conditions in pressurized water containing 200 ppB oxygen and 
150. ppB hydrogen. Most testing was done at 288° (550°F) but a 
limited amount was done at temperatures as low as 149°C (300°F) 


5224 (EPRI-NP—4273-SR) Boiling Water Reactor 
Owners Re- 


search Program. » Phase 
(Electric Power Research Inst., Palo "Alto, CA (USA)). Oct 
1985. 104p. Research Reports Center, Box 50490, Palo Alto, 
CA: 94303. File Number TI86920050. 

This research program developed technologies to extend 
BWR piping service lifetime and to minimize outage times required 
for inspection and repair due to intergranular stress corrosion 
cracking of piping. The application and implementation of these 
technologies have already improved plant availability, reducing the 
economic impacts of IGSCC. 


5225 (IWGFPT—21) Sixth ees of the International 
Working Group on Water Fuel Performance and 
Technology, Vienna, 14-15 ae 1984, Summary report. 
(International Atomic Energy Agency, Vienna Yausria) 
International Working Group on Water Reactor Fuel Per- 
formance and Technology). Oct 1984. 66p. (CONF- 
8405352—Summ.). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE85703291. 

From 6. meeting of the international working group on 
water reactor fuel performance and technology; Vienna, Austria 
(14 May 1984). 

The summary report of the 6th meeting of the IWGFPT had 
been approved. The review of IWGFPT activities since the last 
meeting are given in Appendix 3, which is a list of meetings and 
proceedings publications for that period. Co-ordinated research 
programmes were discussed in the fields of fuel element cladding 
interaction with water coolant in power reactors and examination 
and documentation methodology for water reactor fuel. The main 
activities for the next three years were settled. The next Working 
Group meeting will be held at the VIC, November 1985. 


5226 (LBL—20252) Fluid composition in the tube sheet 
crevices of a nuclear steam generator. Weres, O.; Tsao, L. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1985. Contract 
ACO03-76SF00098. 16p. (CONF- 851129—1). — PC A02/ 
MF A0O1; GPO Dep. File Number DE8600288 

From 46. international water conference; en PA, 
USA (4 Nov 1985). 

A useful understanding has been gained of the conditions 
needed for a crevice liquid to exist and what determines how alka- 
line this liquid will be. We believe that corrosive agents other than 
hydroxides, silica and organic salts must play a role in crevice cor- 
rosion. The presence of organic anions and silica in the condensate 
argues against a strongly alkaline crevice environment. In many 
cases, there may be insufficient caustic in the crevice fluid to ac- 
count for the corrosion observed, and another explanation must be 
sought. Among the organic compounds, only acetate, formate, and 
lactate are quantitatively important, and acetate is innocuous. For- 
mate decomposes to produce carbonate, which is corrosive. If for- 
mate is an important ion in the condensate or carbonates are found 
in the crevice, remedial measures should focus on eliminating for- 
mate and bicarbonate from the condensate. Hydrazine and other 
AVT compounds should be screened for ability to reduce carbon- 
ate to formate and selected accordingly. The possible corrosiveness 
of decomposition products of lactate also deserves some attention. 
In principle, acetic acid or silica might be added to the condensate 
in order to decrease the alkalinity of the crevice liquid, but this 
benefit must be balanced against possible harmful effects elsewhere 
in the system. Adding boric acid to the condensate will cause a 
sodium borate liquid to form in the crevices, likewise reducing al- 
kalinity but with less likelihood of harmful side effects. The activity 
of NaOH in a sodium acetate liquid will be controlled by the 
sodium silicate buffer system in many cases. Therefore, adding 
silica will always enable the alxalinity of a sodium acetate liquid to 
be reduced to that of the sodium disilicate - quartz buffer. In the 
absence of acetate, adding silica will cause the crevice fluid to dry 
up completely. 8 refs., 5 figs., 5 tabs. 
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5227 (NUREG/CR—4287) Environmentally assisted 
cracking in light water reactors. Annual report, October 
1983-September 1984, Shack, W.J.; Kassner, T.F.; Maiya, 
P.S.; Park, Y.J.; Ruther, W.E.; Nichols, F.A. (Argonne Na- 
tional Lab., IL (USA)). Jun 1985. Contract W-31-109-ENG- 
38. 146p. (ANL—85- -33). NTIS, PC A07/MF A01 - GPO. 
File Number TI85015266. 

This progress report summarizes work performed by Ar- 
gonne National Laboratory and a subcontractor (E.F. Rybicki, 
Inc.) on environmentally assisted cracking in light water reactors 
during the twelve months from October 1983 to September 1984. 
Topics studied include: effects of long-term aging and analysis of 
reactor components; crack growth rate studies; evaluation of non- 
environmental corrective actions; evaluation of environmental cor- 
rective actions; and mechanistic studies. 


5228 Effects of H2 Additions on Stress Corrosion 
Cracking in a Boiling Water Reactor. Indig, M.E.; Weber, 
J.E. Corrosion (Houston); 41: No. 1, 19-30(Jun 1985). 
Controlled amounts of hydrogen were injected into the 
Dresden-2 boiling water reactor (BWR) during a five week period. 
The effect of the hydrogen modified water chemistry on major 
structural alloys used in the BWR system was studied. The studies 
were conducted in a test facility consisting of two 1 L vessels 
which were piped to receive reactor water from the discharge side 
of the main recirculation pump. One of the vessels was used to 
measure electrochemical potentials. The second vessel was used to 
perform slow strain rate stress corrosion cracking tests. Electro- 
chemical measurements were conducted continuously during 
normal BWR operation and during periods of hydrogen injection. 
The hydrogen injection caused the quantity of dissolved oxygen to 
decrease, which resulted in a substantial drop in corrosion poten- 
tials. At the highest injection rate, the corrosion potential of AISI 
304 stainless steel dropped below the potential at which intergranu- 
lar stress corrosion cracking (IGSCC) could be expected. Stress 
corrosion tests were conducted on severely sensitized AISI 304 
stainless steel and pressure vessel steel. During normal operation, 
the stainless steel failed primarily by IGSCC. During He injection 
when the water contained <20 ppm On, both IGSCC of the stain- 


less steel and transgranular SCC of pressure vessel steel were elimi- 
nated. 


5229 The behavior of breached boiling water reactor fuel 
rods on long-term exposure to air and argon at 598 K. Kohli, 
R.; Gilbert, E.R.; Johnson, A.B.; Pasupathi, V.; Stahl, D. 
(Battelle Columbus Laboratories, Columbus, OH). Nuclear 
Technology; 69: No. 2, 186-197(May 1985). 


Two irradiated boiling water reactor fuel rods with breached 
cladding were exposed to argon and to air at 598 K for 7.56 Ms 
(2100 h). These tests were conducted to determine fuel swelling 
and cladding crack propagation under conditions that promote UO, 
fuel oxidation and to observe the behavior of water-logged 
breached fuel in an inert gas environment. The two rods were se- 
lected for testing after extensive hot cell examination had shown 
the cladding of both rods to be breached with several centimetres 
of open cracks; the cracks were characterized in detail before the 
test. As part of the experiment, the amount of the readily remov- 
able water contained in the fuel rods was determined. To oxidize 
the fuel to a significant level ( aboutl10%), the air in the annealine 
capsule was replenished approximately daily. The depletion of 
oxygen available in the air capsule due to fuel oxidation occurred in 
about0.036 Ms (10 h). At the end of the test period, about6% of the 
fuel is estimated to have oxidized. Posttest examination of the rods 
showed that cladding degradation resulted from swelling due to ox- 
idation of the fuel in the air environment. The cladding degradation 
was localized and fuel oxidation did not measurably extend beyond 
the cladding breach. No cladding degradation was measurable in 
the breached fuel rod tested in argon. 
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REFER ALSO TO CITATION(S) 4927, 4932, 5000, 5007, 5215, 5216, 5218, 
5225, 5226, 5248, 5276, 5306, 5307, 5309, 5310, 5382, 5383, 5386, 5387, 5388, 
5391, 5396, 5400, 5401, 5402, 5403, 5404, 5406, 5409, 5419, 5422, 5423, 5424, 
5444, 5445, 5446, 5466, 5471, 5476, 5479, 5480, 5481, 5487, 5488, 5490, 5665 


5230 (BNL-NUREG—37009) Strain rate and tempera- 
ture effects on the stress corrosion cracking of Inconel 600 
steam generator tubing in the primary water conditions. Kim, 
U.C.; van Rooyen, D. (Brookhaven National Lab., Upton, 
NY (USA)). 1985. Contract AC02-76CHO00016. 15p. 
(CONF-850902—7). NTIS, PC A02/MF A0O1 - GPO. File 
Number T186002509. 

From 2. international symposium on environmental degrada- 
tion of materials in nuclear power systems--water reactors; Monte- 
rey, _ USA (9 Sep 1985). 

A single heat of Inconel Alloy 600 was examined in this 
work, using slow strain rate tests (SSRT) in simulated primary 
water at temperatures of 325°-345°-365°C. The best measure of 
stress corrosion cracking (SCC) was percent SCC present on the 
fracture surface. Strain rate did not seem to affect crack growth 
rate significantly, but there is some question about the accuracy of 
calculating these values in the absence of a direct indication of 
when a crack initiates. Demarcation was determined between do- 
mains of temperature/strain rate where SCC either did, or did not, 
occur. Slower extension rates were needed to produce SCC as the 
temperature was lowered. 10 figs. 


5231 (EGG-EA—6799) Conformance to Regulatory 
Guide 1.97 Slurry Power Station, Unit Nos. 1 and 2 (Docket 
Nos. 50-280 and 50-281). Stoffel, J.W. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Sep 1985. Contract AC0O7- 
761D01570. 17p. NTIS, PC A0O2/MF AOl1 - GPO. File 
Number T186003248. 

This EG and G Idaho, Inc., report reviews the submittals 
for Regulatory Guide 1.97, Revision 3, for Unit Nos. 1 and 2 of the 
Surry Power Station and identifies areas of nonconformance to the 
regulatory guide. Exceptions to Regulatory Guide 1.97 are evaluat- 
ed and those areas where sufficient basis for acceptability is not 
provided are identified. 


5232 (EGG-EA—7012) Evaluation of Byron Station, 
Unit 1 technical specifications, Baxter, D.E.; Bruske, S.J.; 
Stromberg, H.M. (EG and G Idaho, Inc., Idaho Falis 
(USA)). Sep 1985. Contract AC07-761D01570. 2ip. NTIS, 
PC A02/MF AO! - GPO. File Number T186003260. 

This document was prepared for the Nuclear Regulatory 
Commission (NRC) to assist them in determining whether the 
Byron Station Unit 1 Technical Specifications (T/S), which govern 
plant systems configurations and operations, are in conformance 
with the assumptions of the Final Safety Analysis Report (FSAR) 
as amended, and the requirements of the Safety Evaluation Report 
(SER) as supplemented. A comparative audit of the FSAR as 
amended, and the SER as supplemented was performed with the 
Byron T/S. Several discrepancies were identified and subsequently 
resolved through discussions with the cognizant NRC reviewer, 
NRC staff reviewers and/or utility representatives. The Byron Sta- 
tion Unit 1 T/S, to the extent reviewed, are in conformance with 
the FSAR and SER. 


5233 (EPRI-NP—4099) Organic impurity transport in 
PWR secondary Final report. Byers, W.A.; Gock- 
ley, G.B. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA)). Aug 1985. 106p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI85920840. 

This report describes the completed testing and analysis pro- 
cedures and results that identify the species and source(s) of organ- 
ic contamination at Zion Units 1 and 2 and St. Lucie Unit 2. The 
organic contamination at Zion was identified as neutral organic spe- 
cies passing through the makeup train and decomposing to short 
chain acids in the feed train and steam generators. Removal by 
carbon adsorption or filtration was not identified as a significant 





695 / ERA-11/3 


means of removing organic contamination. The species responsible 
for the high cation conductivity at St. Lucie Unit 2 during recent 
startup operations was not specifically identified. However, it is be- 
lieved to be a nonvolatile carboxylic acid which is thermally stable 
and strongly held by anion resin. The source of this compound was 
not any of the corrosion inhibitors tested nor their decomposition 
products. 32 figs., 23 tabs. 


5234 (EPRI-NP—4270) Effect of boric acid treatment 
on the secondary cycle at ANO-2, Final report. Siegwarth, 
D.P.; McNea, D.A.; Sawochka, S.G. (NWT ~~ San 
Jose, CA (USA)). Nov 1985. 121p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920052. 

Because of the rapid progression of denting at the steam gen- 
erator upper support plates at Arkansas Nuclear One-Unit 2 (ANO- 
2), Arkansas Power and Light (AP and L) implemented boric acid 
treatment during the third fuel cycle. Minimal effects of boric acid 
on secondary cycle ionic transport were observed; however, indica- 
tions of accelerated corrosion of copper alloys in portions of the 
cycle were noted. Since the primary-to-secondary hydrogen diffu- 
sion rate data did not conform to the relation expected based on 
laboratory studies with Alloy 600, hydrogen transport data could 
not be employed to conclusively demonstrate the effect of boric 
acid on steam generator corrosion. Assuming that the basic form of 
the diffusion relation remained the same during operation with and 
without boric acid, a net increase in corrosion-generated hydrogen 
transport appeared to result from the adoption of boric acid treat- 
ment. This increase may be attributable to an increase in secondary 
cycle copper alloy corrosion rates, although additional measure- 
ments would be required to confirm this hypothesis. 


5235 (Juel-Spez—266) Program of research and develop- 
ment on the thorium utilization in PWRs. Final report for 
Phase 1 (1979-1983). (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.); NUCLEBRAS, Rio de Janeiro 
(Brazil). Diretoria de Tecnologia e Desenvolvimento; 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, 
F.R.); Nuklear-Chemie und -Metallurgie G.m.b.H. 

M), Hanau (Germany, F.R.)). May 1984. 248p. (NU- 
CLEBRAS-CDTN—471/84). NTIS (US Sales y), PC 
Al11/MF AO1. File Number DE86780193. 

The major results of the Phase 1 (1979-1983) of the program 
“Th-Utilization in PWRs” are presented and discussed. The investi- 
gations show that the standard KWU-PWR can accommodate (Th, 
U)O2 and (Th, Pu)O2 fuel without changes in the fuel element 
design in 3 and 4-batch operation scheme without penalties in the 
reactor performance. An advanced fuel fabrication scheme using 
direct pellet pressing out of ex-gel microspheres has been developed 
on laboratory scale. The (Th, U)O2 test fuel produced satisfies 
PWR-specifications and is currently undergoing irradiation testing. 
Cold laboratory investigations indicate that the (Th, UjO2 PWR- 
fuel can be reprocessed using presently known technology includ- 
ing the chopleach technique and modified Thorex extraction proc- 
ess. Based on the results of the Phase 1, recommendation for pro- 
gram continuation has been formulated. 


5236 (NUREG/CR—1768) Advanced Two-Phase Flow 
Instrumentation Program. Quarterly progress report, April- 
June 1980. Turnage, K.G.; Davis, C.E.; Anderson, R.L.; 
Miller, G.N. (Oak Ridge National Lab., TN (USA)). Dec 
1980. Contract AC05-840R21400. 24p. (ORNL/NUREG/ 
TM—414). NTIS, PC A02/MF AOl - GPO. File Number 
T186002664. 

Work performed to develop and evaluate liquid level sensors 
for in-vessel use in pressurized water reactors is described. Experi- 
ments were performed with three thermal-type level sensors in nat- 
ural convection to saturated water and steam. Pressures in those 
tests ranged from 0.1 to 8.6 MPa (15 to 1250 psia). Thermal-type 
sensors were also tested in steam-water forced convection at low 
and moderate pressures. Sensor response was found to be insensi- 
tive to flow velocity and void fraction but sensitive to the presence 
or absence of a liquid phase. A series of meetings was held with 
representatives of three pressurized water reactor vendors regard- 
ing research goals and implementation of reactor-vessel monitoring 
instrumentation. 
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(NUREG/CR—3991) Failure modes and effects 
analysis (FMEA) of the ICS/NNI electric power distribution 
circuitry at the Oconee 1 Nuclear Plant. McBride, A.F.; 
Mayo, C.W.; Battle, R.E. (Oak Ridge National Lab., TN 
(USA)). Oct 1985. Contract AC05-840R21400. 87p. 
(ORNL/TM—9383). NTIS, PC A05/MF AO - GPO. File 
Number T186002918. 

The effects of nonnuclear instrumentation (NNI) and inte- 
grated control system (ICS) electric power supply failures have 
been analyzed for the Oconee Unit 1 nuclear plant. The instrument 
and control system power distribution circuits were analyzed to 
define a comprehensive set of 19 single-point failure modes. For 
each power supply failure, the failed and operating control system 
signal inputs were propagated through the partially energized con- 
trol system circuits as well as the energized and deenergized output 
control devices to evaluate the initial plant response. In addition, 
the effects of the power supply failures on the principal control 
room parameter displays were combined with the initial plant re- 
sponse to the automatic control circuits to evaluate possible control 
room operator response. Plant responses to the defined power 
supply failures are described in detail. 


5238 (NUREG/CR—4414) Direct-contact condensation 
of steam on cold water in stratified countercurrent flow. Ban- 
koff, S.G.; Kim, H.J. (Northwestern Univ., Evanston, IL 
(USA). Dept. of Chemical Engineering). Oct 1985. 80p. 
NTIS, PC A05/MF AO1 - GPO. File Number T186900244. 

Local condensation heat transfer coefficients have been 
measured for countercurrent stratified flow of steam and cold water 
at atmospheric pressure in a flat plate geometry at an inclination of 
4°, 30°, and 33° from the horizontal. Pressure gradients are also 
measured which allow the calculation of local interfacial shear 
stresses. In addition, interfacial wave amplitudes are measured lo- 
cally by means of contact probes, from which wave frequencies 
and spectral analyses can be deduced. The data are correlated in 
terms of the gas and liquid Reynolds numbers, both for the Nusselt 
number and dimensionless wave amplitudes. An improved correla- 
tion is obtained by employing the wave amplitudes directly in the 
heat transfer correlation. Shear stresses are calculated, which allow 
a new correlation for the interfacial friction factor. A turbulence- 
centered model is also modified, giving good agreement with the 
data. 62 refs., 40 figs. 


5239 (PNL-SA—12597) Reliability of eddy current ex- 
amination of steam generator tubes. Birks, A.S.; Ferris, R.H.; 
Doctor, P.G.; Clark, R.A.; S er, G.E. (Pacific North- 
west Labs., Richland, WA (USA)). Apr 1985. Contract 
AC06-76RL01830. 8p. (CONF-851151—2). NTIS, PC A02/ 
MF AOI - GPO. File Number T186002815. 

From 11. world conference on nondestructive testing; Las 
Vegas, NV, USA (3 Nov 1985). 

A unique study of nondestructive examination reliability is 
underway at the Pacific Northwest Laboratory under US Nuclear 
Regulatory Commission sponsorship. Project participants include 
the Electric Power Research Institute and consortiums from 
France, Italy, and Japan. This study group has conducted a series 
of NDE examinations of tubes from a retired-from-service steam 
generator, using commercially available multifrequency eddy cur- 
rent equipment and ASME procedures. The examination results 
have been analyzed to identify factors contributing to variations in 
NDE inspection findings. The reliability of these examinations will 
then be validated by destructive analyses of the steam generator 
tubes. The program is expected to contribute to development of a 
model for steam generator inservice inspection sampling plans and 
inspection periods, as well as to improved regulatory guidelines for 


tube plugging. 


5240 (PNL-SA—13350) Progress for on-line acoustic 
emission monitoring of cracks in reactor systems. Hutton, 
P.H.; Friesel, M.A.; Kurtz, R.J. (Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1985. Contract AC06- 
76RLO1830. 18p. (CONF-8510173—22). NTIS, PC A02/MF 
AOl - GPO. File Number T186002818. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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This paper reviews FY1985 accomplishments and FY1986 
plans for the NRC sponsored research program concerned with 
“Acoustic Emission/Flaw Relationships for Inservice Monitoring 
of Nuclear Reactor Pressure Boundaries”. The objective of the 
acoustic emission (AE) monitoring program is to develop and vali- 
date the use of AE methods for continuous surveillance of reactor 
pressure boundaries to detect flaw growth. Topics discussed in- 
clude testing AE monitoring on reactors, refinement of an AE 
signal identification relationship, study of slow crack growth rate 
effects on AE generation, and activity to produce an ASTM stand- 
ard for AE monitoring and to gain ASME code acceptance of AE 
monitoring. 


6241 Accurate treatment of material interface dynamics 
in the calculation - one-dimensional two-phase flows by the 

integral method of characteristics. Shin, Y.W.; Wiedermann, 
A.H. (Components nD Division, Argonne National 
Laboratory, Argonn lournal of Pressure Vessel Tech- 
nology; 106: No. » 26i-268{Aug 1984). 

Accurate numerical methods for treating the junction and 
boundary conditions needed in the transient two-phase flows of a 
piping network were published earlier by us; the same methods are 
used to formulate the treatment of the material interface as a 
moving boundary. The method formulated is used in a computer 
program to calculate sample problems designed to test the numeri- 
cal methods as to their ability and the accuracy limits for calcula- 
tion of the transient two-phase flows in the piping network down- 
stream of a PWR pressurizer. Independent exact analytical solutions 
for the sample problems are used as the basis of a critical evaluation 
of the proposed numerical methods. The evaluation revealed that 
the proposed boundary scheme indeed generates very accurate nu- 
merical results. However, in some extreme flow conditions, numeri- 
cal difficulties were experienced that eventually led to numerical in- 
stability. This paper discusses further a special technique to over- 
come the difficulty. 
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— ALSO TO CITATION(S) 5265, 5266, 5394, 5448, 5456, 5459, 5491, 


5242 (CONF-770822—9) Non-linear subcritical multipli- 
cation at the Fort St. Vrain HTGR. Hillyard, H.W. Jr.; 
Olson, H.G. (Public Service Co. of Colorado, Denver 
(USA); Colorado State Univ., Fort Collins (USA). a of 
Mechanical Engin oe 1977. 23p. NTIS, PC A 
A01. File lane DE85901710. 

From American Nuclear Society meeting; Chattanooga, TN, 
USA (8 bAng 197 

Fort St. Vrain (FSV) Nuclear Generating Station is this 

country’s first commercial electrical plant to use the High Temper- 
ature-Gas Cooled Reactor (HTGR) concept. Currently, the plant is 
being prepared for commercial operation by the performance of a 
series of startup tests. Three types of neutron detector systems are 
installed to indicate reactor power and infer the reactivity status of 
the core. All three are based on the measurement of neutron flux 
leaking out of the core assembly. In addition to indication, the out- 
puts of these instruments perform safety and control functions. The 
system for which nonlinear inverse multiplication was observed 
were the two startup channel boron-10 proportional counters, rang- 
ing from shutdown to a core power level of approximately 10-°%. 
The subcritical nonlinearity is peculiar to the particular fuel/ 
source/detector configuration and could not be improved. 


5243 (IWGGCR—10-1) Fifth meeting of the Interna- 
tional Working Group on Gas-Cooled Reactors. Summary 
report. Pt. 1. (International Atomic Energy Agency, Vienna 
(Austria). International Workin; ng Group on Gas-Cooled Re- 
actors). Oct 1984. 30p. (CONF-8406270—Pt.1-Summ). 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE85703029. 

From 5. meeting of the International Working Group on 
Gas-Cooled Reactors; Heysham, UK (5 Jun 1984). 

The summary report contains the review of meetings held 
since the 4th Meeting of the IWGGCR. 
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5244 (IWGGCR—10-2, pp 70-71) Swiss activities in 
the field of gas-cooled reactors in 1983. Oct 1984. NTIS (US 
Sales Only), PC AO5/MF A0O1. File Number DE86780083. 
(CONF-8406270—Pt.2-Summ.). 

From 5. meeting of the International Working Group on 
Gas-Cooled Reactors; Heysham, UK (5 Jun 1984). 

Swiss industrial companies and the Swiss Federal Institute 
for Reactor Research (EIR) have been involved in the development 
of Gas Cooled Reactors since 1968. A significant contribution has 
been made to the HHT-Project (High Temperature Reactor with a 
Helium Turbine) in close cooperation with German partners be- 
tween 1973 and 1982. Both the Swiss and the German partners 
intend to continue the collaboration within the framework of the 
German project HTR-500. A four year-working program for the 
Swiss partners was established in the beginning of 1983. However, 
since the request for financial support addressed to the Swiss Gov- 
ernment has not yet been granted, work has been performed only 
to a limited extent so far. The activities of the Swiss partners in 
1983 are briefly presented in the report. 


5245 (NUREG/CR—1787) Experimental and statistical 
investigation of thermally induced failure in reactor fuel par- 
ticles. Lunsford, J.L.; Imprescia, R.J.; Bowman, A.L.; Ra- 
dosevich, C.E. (Los Alamos National Lab., NM (USA)). 
Oct 1980. Contract W-7405-ENG-36. 24p. (LA—8547-MS). 
NTIS, PC A02/MF AO1 - GPO. File Number T186002689. 

An incomplete experimental study into the failure statistics 
of fuel particle for the high-temperature gas-cooled reactor 
(HTGR) is described. Fuel particles failure was induced by thermal 
ramping from room temperature to temperatures in the vicinity of 
2273°K to 2773°K in 2 to 30 h and detected by the appearance of 
®Kr in the helium carrier gas used to sweep the furnace. The con- 
centration of krypton, a beta emitter, was detected by measuring 
the current that resulted when the helium sweep gas was passed 
through an ionization chamber. TRISO fuel particles gave a kryp- 
ton concentration profile as a function of time that built up in sev- 
eral minutes and decayed in a fraction of an hour. This profile, 
which was temperature independent, was similar to the impulse re- 
sponse of the ionization chamber, suggesting that the TRISO parti- 
cles failed instantaneously and completely. BISO fuel particles gave 
a krypton concentration profile as a function of time that built up in 
a fraction of an hour and decayed in a fraction of a day. This pro- 
file was strongly temperature dependent, suggesting that krypton 
release was diffusion controlled, i.e., that the krypton was diffusing 
through a sound coat, or that the BISO coating failed but that the 
krypton was unable to escape the kernel without diffusion, or that a 
combination of pre- and postfailure diffusion accompanied partial or 
complete failure. 


5246 (NUREG/CR—1789) ORTURB: a digital comput- 
er code to determine the dynamic response of the Fort St. 
Vrain reactor steam turbines. Conklin, J.C. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1981. Contract ACO05- 
840R21400. 33p. (ORNL/NUREG/TM—399). NTIS, PC 
A03/MF A0O1 - GPO. File Number T186002670. 

ORTURB is a computer code written specifically to calcu- 
late the dynamic behavior of the Fort St. Vrain (FSV) High-Tem- 
perature Gas-Cooled Reactor (HTGR) steam turbines. The 
ORTURB program can be independently exercised but is intended 
to be used in the overall FSV plant simulator code ORTAP cur- 
rently under development at Oak Ridge National Laboratory. 
ORTURB uses a relationship derived for ideal gas flow in an itera- 
tive fashion that minimizes computational time to determine the 
pressure and flow in the FSV steam turbines as a function of plant 
transient operating conditions. An important computer modeling 
characteristic, unique to FSV, is that the high-pressure turbine ex- 
haust steam is used to drive the reactor core coolant circulators 
prior to entering the reheater. A feedwater heater dynamic simula- 
tion model utilizing seven state variables for each of the five heat- 
ers completes the ORTURB computer simulation of the regenera- 
tive Rankine cycle steam turbines. 
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6247 Method for fabricating wrought components for 
high-temperature gas-cooled reactors and product. Thompson, 
L.D.; Johnson, W.R. Jr. (to Dept. of Ener r, US Patent 
4, 530, 727. 23 Jul 1985. Filed date 24 Feb 198 

PAT-APPL-351876. 

A method and alloys for fabricating wrought components of 
a high-temperature gas-cooled reactor are disclosed. These 
wrought, nickel-based alloys, which exhibit strength and excellent 
resistance to carburization at elevated temperatures, include alumi- 
num and titanium in amounts and ratios to promote the growth of 
carburization resistant films while preserving the wrought character 
of the alloys. These alloys also include substantial amounts of mo- 
lybdenum and/or tungsten as solid-solution strengtheners. Chromi- 
um may be included in concentrations less than 10% to assist in 
fabrication. Minor amounts of carbon and one or more carbide- 
forming metals also contribute to high-temperature strength. 
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UNMODERATED 


REFER ALSO TO CITATION(S) 5368 
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——s ALSO TO CITATION(S) 4916, 5296, 5297, 5298, 5299, = 5301, 

5302, 5303, 5387, 5397, 5426, 5427, 5428, 5429, 5430, 5431, 5432, 5433, 5434, 
an oy 5437, 5438, 5448, 5449, 5450, S451, 5454, 5457, 5458, 5459, 5492, 
5493, 576: 


5248 (AEEW-R—1855) Use of dielectric heating in par- 
ticulate bed dryout ex ts. Stevens, G.F.; Willshire, 


S.J. (UKAEA Atomic Energy Establishment, Winfrith). 


Sep 1984. 22p. H.M. Stationery Office, London, price 
Pound 4.00. 

Decay-heated, liquid-saturated debris beds arise in hypotheti- 
cal severe accidents with LMFBR and PWR, and a large interna- 
tional effort is currently engaged in experimental studies of the 
cooling limitations of such beds. Dryout is one of the important 
cooling limitations. Dielectric heating offers a means of closely sim- 
ulating decay heating in beds of irregular particles, and is under de- 
velopment at AEE Winfrith for application to experimental studies 
of dryout. This report describes progress to date. 


5249 (CONF-8508114—1) Assessment of current struc- 
tural design methodology for high- reactors based 
on failure tests. Corum, Jaa} Sartory, W.K. (Oak Ridge 
National Lab., TN (USA)). 1983, Contract AC05- 
840R21400. . NTIS, PC A03/MF A01; GPO Dep. File 
Number DE8 16300. 

From 5. international seminar on inelastic analysis and life 
prediction in high-temperature environment; Paris, France (26 Aug 
1985). 

A mature design methodology, consisting of inelastic analy- 
sis methods, provided in Department of Energy guidelines, and fail- 
ure criteria, contained in ASME Code Case N-47, exists in the 
United States for high-temperature reactor components. The objec- 
tive of this paper is to assess the adequacy of this overall methodol- 
ogy by comparing predicted inelastic deformations and lifetimes 
with observed results from structural failure tests and from an 
actual service failure. Comparisons are presented for three types of 
structural situations: (1) nozzle-to-spherical shell specimens, where 
stresses at structural discontinuities lead to cracking, (2) welded 
structures, where metallurgical discontinuities play a key role in 
failures, and (3) thermal shock loadings of cylinders and pipes, 
where thermal discontinuities can lead to failure. The comparison 
between predicted and measured inelastic responses are generally 
reasonalbly good; quantities are sometimes overpredicted some- 
what, and, sometimes underpredicted. However, even seemingly 
small discrepancies can have a significant effect on structural life, 
and lifetimes are not always as closely predicted. For a few cases, 
the lifetimes are substantially overpredicted, which raises questions 
regarding the adequacy of existing design margins. 
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5250 (AEA-SM—284/26) Analyses of various options 
for the breeder fuel cycle in the United States. Burch, W.D.; 
Stradley, J.G.; Yook, H.R.; re R.E. (Oak Ridge Nation- 
al Lab., ™. (USA); Hanf Development 
Lab., Richland, WA (USA). 1985. Contract ACO05- 
840R2 1400. 22p. (CONF-850722—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85016474. 

From International symposium on fast breeder reactors - ex- 
perience and future trends; Lyons, France (22 Jul 1985). 

The US Department of Energy (DOE) has established a pro- 
gram to develop innovative liquid metal reactor (LMR) designs to 
assist in developing US future reactor strategy. This paper describes 
studies in progress to examine various fuel cycle strategies that 
relate to the reactor strategy. Three potential fuel cycle options 
that focus on supporting an initial 1300-MWe reactor station have 
been defined: completion and utilization of the Breeder Reprocess- 
ing Engineering Test/Secure Automated Fabrication (BRET/SAF) 
in the Fuels and Materials Examination Facility (FMEF); a co-lo- 
cated fuel cycle facility; and delayed closure of the fuel cycle for 
five to ten years. It appears feasible to increase the capacity of the 
original BRET design and SAF in the FMEF to accommodate the 
projected output (up to 35 MTHM/year) from the 1300-MWe 
liquid-metal concepts under study. Working with the reactor manu- 
facturers, criteria were developed for a small fuel cycle facility co- 
located at a utility reactor site. The requirements considered the 
need to be able to support as little as approximately 400 MWe to as 
much as 35 MTHM/year reprocessing capability. A rough order- 
of-magnitude capital cost estimate ($300 million) was developed. 
Plans developed within the US Consolidated Management Office 
for an initial reactor project have envisioned that a cost savings 
could be realized by delaying closure of the fuel cycle as long as 
supplies of plutonium could be obtained relatively inexpensively. 
This might prove to be only five to ten years, but even that period 
might be long enough for the fuel cycle costs to be spread over 
more than one reactor rather than loaded on the initial project. 
This concept is being explored as is the question of the future cou- 
pling of a light water reactor (LWR) reprocessing industry for plu- 
tonium supply to breeder recycle. 12 figs. 


5251 (IWGFR—S0, 13-16) Review on Dutch- 
German steam generator activities in the field of SNR- 
K. (Internationale Atomreaktorbau 
G.m.b.H. TOM), Bergisch Gladbach (Germany, 
F.R.)); Westenbru; J.K. van (Neratoom B.V., The 
Hague (Nether! ). Dec 1984. NTIS (US Sales Only), 
PC A09/MF AOl. File Number DE86780118. (CONF- 
8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

This paper reviews the results of the experimental and theo- 
retical safety related work for SNR steam generators in brief. A 
review of the operating experience with SNR-300 sodium-water 
heat-exchangers and protection philosophy used in SNR-2 is also 
given. 


5262 ana pp 52-58) THETRA test program 
for the evaluation of heat transfer coefficients in sodium- 
water — phenomena. Description of the first experience. 
Pacificio, M. (ENEA, Bologna (Italy)). Dec 1984. NTIS 
(US Sales "Onl 'y), A09/MF A0Ol. File Number 
DE86780118. (CONF-831 1263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

Sodium-water reaction experiments have been conducted 
using the ISA1 test facility located in the ENEA Center at Brasi- 
mone. Description of the test facility and experimental conditions is 
given. Preliminary results of the test are discussed. 
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5253 (IWGFR—S0, pp 95-101) Recent experiments on 
acoustic leak detection. Voss, J.; Arnaoutis, N. (Internatio- 
nale Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch 
Gladbach (Germany, F.R.)). Dec 1984. NTIS (US Sales 
Only), PC A09/MF AOl. File Number DE86780118. 
(CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

In the ASB-sodium loop a series of injection experiments 
with water, helium, argon and nitrogen was performed. The aim of 
these tests was to get: a comparison of the acoustic signals, generat- 
ed by water and gas injections with regard to intensity and frequen- 
cy content; an experimental basis for the design of an acoustic cali- 
bration source. The experimental set-up, the variation parameters 
and first results will be discussed. The principal design of an acous- 
tic calibration source and its range of application will be given. 


5254 (IWGFR—S0, pp 102-114) SNR-300 steam gener- 
ator small leak detection system. Dumm, K. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Glad- 
bach (Germany, F.R.)). Dec 1984. NTIS (US Sales Only), 
PC A09/MF AOl. File Number DE86780118. (CONF- 
8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

Small leak detection in the SNR-300 steam generator moduls 
is achieved by hydrogen meters. Development and design of the 
Nickel membrane - ion getter pump combination are described and 
sensitivity requests derived. Results of calibration tests by water/ 
steam injections in a sodium loop are presented. The arrangement 
and interconnection of signals in SNR-300 are given and possibili- 
ties for inservice calibrations are discussed, supported by long time 
operation tests in the KNK-reactor plant. 


5255 (NUREG/CR—1951) HGBOUNDS: a program 
for gap conductance bounds of fast reactor fuel pins. Kalimul- 
lah. (Argonne National Lab., IL (USA)). Jan 1981. Contract 
W-31-109-ENG-38. 45p. (ANL—81-2). NTIS, PC A03/MF 
A01 - GPO. File Number T186002743. 

Fuel-cladding gap conductance is an important parameter re- 
quired in the thermal analysis of a fuel pin but involves large uncer- 
tainties. A computer program HGBOUNDS has been developed 
using the Baker's calibrated model to estimate the lower and upper 
bounds of gap conductance of a helium bonded 20% cold-worked 
316 stainless steel clad mixed-oxide fast reactor fuel pin at a steady- 
state power. The power-to-melt tests used in calibration consisted 
of helium bonded, 20% cold-worked 316 stainless steel clad, 0.09 to 
0.25 mm (3.5 to 10.0 mil) fabricated diametral gap, 25% plutonium- 
75% uranium mixed oxide fuel pins of 5.84 or 6.35 mm (0.23 or 
0.25 inch) outer diameter with peak burnup less than or equal to 11 
MWd/KgsM, and the model is applicable to similar fuel pins. The 
code translates all the experimental and modeling uncertainities and 
the uncertainties of some of the input data into an uncertainty range 
for the gap conductance. The bounds of gap conductance and fuel 
pellet inner surface temperature are computed for HEDL P-20 
Phase III test pins using the code to check the code against the test 
and to see the size of the uncertainties. For the six partially melted 
pins at each axial extent of melting, the pellet inner surface temper- 
ature observed in the test (i.e., the fuel melting temperature) lies be- 
tween the two bounds computed by the code. The computed re- 
sults for the unmelted pins are also in good agreement with the test 
observations. 14 refs. 


5256 Steam generator for liquid metal fast breeder reac- 
tor. Gillett, J. E.; Garner, D. C.; Robey, R. M.; Wineman, 
A. L. (to The United States of America as represented by 
the United States Department of Energy). US Patent 
4,517,927. 21 May 1985. Filed date 19 May 1982. vp. 

PAT-APPL-379812. 

Improvements in the design of internal components of J- 
shaped steam generators for liquid metal fast breeder reactors. 
Complex design improvements have been made to the internals of 
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J-shaped steam generators which improvements are intended to 
reduce tube vibration, tube jamming, flow problems in the upper 
portion of the steam generator, manufacturing complexities in tube 
spacer attachments, thermal stripping potentials and difficulties in 
the weld fabrication of certain components. 


5257 LMFBR fuel ‘bundle distortion characterization 
using neutron tomography and potting. Betten, P.R.; Tow, 
D.M. (Argonne National Laboratory, Argonne, IL). Materi- 
als Evaluation; 42: No. 6, 815-821(May 1984). 

A standard liquid metal fast breeder reactor (LMFBR) sub- 
assembly used in the Experimental Breeder Reactor II (EBRIT) was 
investigated for fuel bundle distortion by both nondestructive and 
destructive methods, and the results from both methods were com- 
pared. The nondestructive method employed neutron tomography 
to reconstruct the locations of fuel elements through the use of a 
maximum entropy reconstruction algorithm known as MENT. The 
destructive method consisted of “potting” (a technique that embeds 
and permanently fixes the fuel elements in a solid matrix) the subas- 
sembly and then cutting and polishing the individual sections. The 
comparison indicated that the tomography reconstruction provided 
good results in describing the bundle. geometry and spacer-wire lo- 
cations, with the overall resolution being on the order of a spacer- 
wire diameter. A dimensional consistency check indicated that the 
element and spacer-wire dimensions were accurately reproduced in 
the reconstruction. It was found that in situ fuel elements deform 
axially in a helical spiral and that the reconstruction was able to 
identify this helical distortion to within approximately half of a spa- 
cerwire diameter. 


2106 POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 5441 
2107 REGULATION AND LICENSING 


REFER ALSO TO CITATION(S) 5402, 5425, 5515 


5258 (NUREG—0020-Vol.9-No.9) Licensed operating 
reactors status summary report, data as of August 31, 1985. 
Volume 9, No. 9. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Resource Management). Oct 
1985. 439p. NTIS, PC A19/MF AO1 - GPO. File Number 
1186900279. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; the second is a compila- 
tion of detailed information on each unit, provided by NRC Re- 
gional Offices, IE Headquarters and the Utilities; and the third sec- 
tion is an appendix for miscellaneous information such as spent fuel 
storage capability, reactor years of experience and non-power reac- 
tors in the United States. 


5259 (NUREG—0748-Vol.5-No.8) Operating reactors li- 
censing actions summary. Volume 5, No. 8. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Re- 
source Management). Oct 1985. 360p. NTIS, PC A1l6/MF 
AOl - GPO. File Number T186900278. 

This summary is designed to provide the management of the 
Nuclear Regulatory Commission (NRC) with an overview of li- 
censing actions dealing with operating power and nonpower reac- 
tors. These reports utilize data collected from the Division of Li- 
censing in the Office of Nuclear Reactor Regulation and are pre- 
pared by the Office of Resource Management. 


5260 (NUREG—0748-Vol.5-No.9) Operating reactors li- 
censing actions summary. Volume 5, No. 9. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Re- 
source Management). Nov 1985. 400p. NTIS, PC A1l7/MF 
A01 - GPO. File Number T186900330. 

This document is designed to provide the management of the 
Nuclear Regulatory Commission (NRC) with an overview of li- 
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censing actions dealing with operating power and nonpower reac- 
tors. These reports utilize data collected from the Division of Li- 
censing in the Office of Nuclear Reactor Regulation and are pre- 
pared by the Office of Resource Management. 


5261 (NUREG/CR—4398) Cost analysis of revisions to 
10 CFR Part 50, Appendix J, leak tests for primary and sec- 
ondary containments of light-water-cooled nuclear power 
plants. Sciacca, F.; Nelson, W.; Simpkins, B.; Riordan, B.; 
Godfrey, P.; Cohen, S.; Beal, S.; Goldin, D. (Science and 
Engineering Associates, Inc., Albuquerque, NM (USA); 
Mathtech, Inc., Arlington, VA (USA); Cohen (S.) and As- 
sociates, Inc., McLean, VA (USA)). Sep 1985. 91p. NTIS, 
PC A05/MF AOI - GPO. File Number T186900087. 

The report examines the differences between the existing and 
proposed Appendix J and identifies eleven substantive areas where 
quantifiable impacts will likely result. The analysis indicated that 
there are four areas of change which tend to dominate all others in 
terms of cost impacts. The applicable paragraph numbers from 
Draft E2 of the Appendix J revision and the nature of the change 
follows: III.A(4) and ITI.A(6) - Test Pressure and Testing at Re- 
duced Pressure No Longer Allowed; ITI.A(7)(b)(i) Acceptance Cri- 
teria 1.0 L/sub a/ Acceptable “As Found” Leakage; III.A(8)(2) Re- 
testing Following Failure of "As Found” Type A Test - Corrective 
Action Plan, and ITI.A(8)(b)(ii) Option To Do More Frequent Type 
B and C Testing Rather Than More Type A Penalty Tests. The 
best estimate is that the proposed Appendix J would result in a cost 
savings ranging from about $100 million to $160 million, and in- 
crease routing occupational exposure on the order of 10,000 person- 
rem. These estimates capture the total impact to industry and the 
NRC over the assumed operating life of all existing and planned 
future power reactors. All dollar impacts projected to occur in 
future years have been present worthed at discount rates ranging 
from 5% to 10%. 


5262 (UE/C—820716) Regulatory reform case studies 
(electrical systems). (United Engineers and Constructors, 


Philadelphia, PA (USA). Advanced Engin 


eering Dept.). Jul 
1982. Contract W-31-109-ENG-38. 79p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE85018250. 

This report focuses on issues associated with the President's 
regulatory reform program. The attempt to approach zero risk and 
to obtain legal proof of perfection leads to goals which are funda- 
mentally unattainable and which in fact leads to counterproductive 
efforts which can potentially contribute to reduction in safety mar- 
gins. The objectives of reform are related to the reduction of over- 
all schedules and to the lowering of costs by reducing construction 
and engineering manpower, equipment costs and commodities. Con- 
sistent with these objectives is the goal to provide a more practical 
approach to engineering design and construction consistent with re- 
alistic safety goals. In order to assist DOE ‘in its responsibility to 
recommend improvements to the nuclear regulatory process, specif- 
ic examples of regulatory requirements and their industrial interpre- 
tation were sought on a case study basis. The case studies program 
is aimed at exploring the commodity and labor productivity aspects 
of piping, electrical and concrete. This report relates to electrical 
systems. Results show that all parties share responsibility for the 
current state of the industry. 
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5263 (NUREG/CR—4258) Approach to team skills 
training of nuclear power plant control room crews. Davis, 
L.T.; Gaddy, C.D.; Turney, J.R. (General Physics Corp., 
Columbia, MD (USA)). Jul 1985. 81p. (GP-R—123022). 
NTIS, PC A05/MF AO1 - GPO. File Number T185902053. 

An investigation of current team skills training practices and 
research was conducted by General Physics Corporation for the 
Office of Nuclear Reactor Regulation. The methodology used in- 
cluded a review of relevant team skills training literature and a 
workshop to collect inputs from team training practitioners and re- 
searchers from the public and private sectors. The workshop was 
attended by representatives from nuclear utility training organiza- 
tions, the commercial airline industry, federal agencies, and defense 
training and research commands. The literature reviews and work- 
shop results provided the input for a suggested approach to team 


21 NUCLEAR POWER PLANTS 
2109 PROCESS HEAT REACTORS 


skills training that can be integrated into existing training programs 
for control room operating crews. The approach includes five 
phases: (1) team skills objectives development, (2) basic team skills 
training, (3) team task training, (4) team skills evaluation, and (5) 
team training program evaluation. Supporting background informa- 
tion and a user-oriented description of the approach to team skills 
training are provided. 47 refs. 


5264 (PB—85-223022/XAB) National strategies for nu- 
clear power reactor development. Lester, R.K.; Driscoll, 
M.J.; Golay, M.W.; Lanning, D.D.; Lidsky, L.M. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). Mar 1985. 639p. (MITNPI-PA—002). NTIS, 
PC A99/MF AOl. 

The document assesses the potential for design innovation in 
three areas of nuclear power plant technology: light-water reactor 
systems; liquid-metal reactor systems; and high-temperature-gas re- 
actor systems. The question of how capital costs scale with unit 
size in nuclear power reactor systems is addressed. Small modular 
high temperature gas reactor designs are reviewed, and an electric- 
power-system capacity-planning model that allows estimates to be 
made of the economic implications of construction lead time and 
power rating variations for utility ratepayers and shareholders is 
presented. The effects of industrial reorganization and structure on 
the economic performance of the nuclear power industry in the 
U.S. is explored, and options available to the Nuclear Regulatory 
Commission for establishing the general philosphy, technical crite- 
ria, and organizational approach to the regulation of a new genera- 
tion of nuclear power plants are discussed. Light-water-reactor sys- 
tems are determined to be the only plausible technical option if nu- 
clear power is to figure in the capacity expansion plans of U.S. 
electric utilities in the near term. 
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5265 Cogeneration applications of high temperature gas- 
cooled reactors. Goodjohn, A.J.; Johnston, T.A.; McMain, 
A.T.; Quade, R.N. (GA Technologies Inc.). American Socie- 
ty of Mechanical Engineers, [Paper]; No. 84-JPGC-NE-1, 
7(Sep 1984). (CONF-840905—). 

From Joint power generation conference; Toronto, Canada 
(30 Sep 1984). 

The high-temperature gas-cooled reactor (HTGR) is an ad- 
vanced, highefficiency reactor system which can play a vital role in 
meeting the future energy needs of the nation by contributing not 
only to the generation of electric power, but also to the industrial 
energy sector traditionally served by fossil fuels. Most energy-inten- 
sive industrial processes require considerable process steam and 
electric power. The HTGR-steam cycle/cogeneration system is 
uniquely suited to provide the required steam and electric power 
for such applications. This paper reviews generic and site-specific 
HTGR cogeneration application study results and describes the in- 
tegrated and modular HTGR designs used for such applications. 


5266 HTGR steam cycle/cogeneration control system 
structure and operator interfaces. Giegler, D.P.; Melcher, 
F.R.; Zgliczynski, J.B. (GA Technologies Inc., San Diego, 
CA). pp 846-852 of Proceedings of the American power 
conference, vol. 46. Armington, R.E. Chicago, IL; Illinois 
Inst. of Technology (Apr 1984). (CONF-840412—). 

From American power conference; Chicago, IL, USA (24 
Apr 1984). 

The High-Temperature Gas-Cooled Reactor Steam Cycle/ 
Cogeneration (HTGR-SC/C) plant is uniquely designed to supply 
up to five million pounds per hour of process steam at 650 psig (4.5 
Mpa) and 100°F (56°C) of superheat and to provide up to 820 MW 
of net electricity to the utility grid. A state-of-the-art distributed 
microprocessor control system, used to vary the plant output to 
meet demands for both process steam and electric generation, is the 
first system of this type to be designed for use in a nuclear power 
plant. This structure allows local direct digital control as well as 
centralized supervisory control, resulting in a modern control room 
based on computer driven displays and optimized manmachine 
interfaces. 
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REFER ALSO TO CITATION(S) 5381, 5384, 5385, 6639 


5267 (AEEW-R—1758) Review of hydrodynamic insta- 
bilities and their relevance to mixing in molten fuel coolant 
interactions. Fletcher, D.F. (UKAEA Atomic Energy Es- 
tablishment, Winfrith). Mar 1984. 3lp. NTIS (US Sales 
Only), PC A03/MF AO1. File Number 1E85703023. 

A review of the literature on Rayleigh-Taylor, Kelvin-Helm- 
holtz and capillary instability is presented. The concept of Weber 
breakup is examined and found to involve a combination of the 
above instabilities. Sample calculations are given which show how 
these instabilities may contribute to the mixing of melt and coolant 
in a molten fuel coolant interaction. It is concluded that Rayleigh- 
Taylor instability is likely to be important as the melt falls into the 
coolant and that Kelvin-Helmholtz instability is likely to develop 
when significant vapour velocities occur. 


5268 (ANL/RERTR/TM—6, pp 388-397) Blackness 
coefficients, effective diffusion parameters, and control rod 
worths for thermal reactors - methods. Bretscher, M.M. (Ar- 
gonne National Lab., IL). Jul 1985. NTIS, PC A22/MF 
AO1. File Number DE85017315. (CONF- 8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Simple diffusion theory cannot be used to evaluate control 
rod worths in thermal neutron reactors because of the strongly ab- 
sorbing character of the control material. However, reliable control 
rod worths can be obtained within the framework of diffusion 
theory if the control material is characterized by a set of mesh-de- 
pendent effective diffusion parameters. For thin slab absorbers the 
effective diffusion parameters can be expressed as functions of a 
suitably-defined pair of blackness coefficients. Methods for calculat- 
ing these blackness coefficients in the P:, Ps, and P; approxima- 
tions, with and without scattering, are presented. For control ele- 
ments whose geometry does not permit a thin slab treatment, other 
methods are needed for determining the effective diffusion param- 
eters. One such method, based on reaction rate ratios, is discussed. 


5269 (ANL/RERTR/TM—6, pp oe Blackness 
parameters, and 


coefficients, effective diffusion control rod 
worths for thermal reactors - applications. Bretscher, M.M. 
(Argonne National Lab., IL). Jul 1985. NTIS, PC A22/MF 
A01. File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Blackness coefficients and effective diffusion parameters 
have been calculated in the P; approximation for control rods con- 
sisting of thin slabs of Cd, Ag-In-Cd, and Hf. Using these effective 
diffusion parameters, control rod worths in several thermal reactors 
have been determined. The results are found to be in good agree- 
ment with detailed Monte Carlo calculations. Because the borated- 
steel control rods in the University of Michigan Ford Nuclear Re- 
actor cannot be described by a thin slab model, effective diffusion 
parameters were calculated on the basis of adjusted relation rate 
ratios. Based on these effective diffusion parameters, calculated 
worths of the shim-safety rods were found to agree well with the 
measured values. 


5270 (CONF-851115—27) Method for coupling two-di- 
mensional to three-dimensional discrete ordinates calculations. 
Thompson, J.L.; Emmett, M.B.; Rhoades, W.A.; Dodds, 
H.L. Jr. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA). Dept. of Nuclear Engineering). 
1985. "Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01. File Number T186002181. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A three-dimensional (3-D) discrete ordinates transport code, 
TORT, has been developed at the Oak Ridge National Laboratory 
for radiation penetration studies. It is not feasible to solve some 3-D 
penetration problems with TORT, such as a building located a 
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large distance from a point source, because (1) the discretized 3-D 
problem is simply too big to fit on the computer or (2) the comput- 
ing time (and corresponding cost) is prohibitive. Fortunately, such 
problems can be solved with a hybrid approach by coupling a two- 
dimensional (2-D) description of the point source, which is assumed 
to be azimuthally symmetric, to a 3-D description of the building, 
the region of interest. The purpose of this paper is to describe this 
hybrid methodology along with its implementation and evaluation 
in the DOTTOR (Discrete Ordinates to Three-dimensional Oak 
Ridge Transport) code. 


5271 (FEI—1514) To the problem of group description 
of bilinear functionals of neutron distributions. Part 2. Se- 
quential group description of bilinear functionals of linear for- 
mulation of group constants. Vorotyntsev, M.F.; Seregin, 
A.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1984. 32p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85703315. 

The validity of using linear formulation of group constants 
for correct calculation of reactivity coefficients and sensitivity coef- 
ficients of bilinear functionals is being proved. Non-conservation of 
group values doesn’t prevent the correct group representation of bi- 
linear functionals. Changes in the properties of the importance 
function in the group description appears to be significant from the 
viewpoint of interpreting results of calculation and experiment. 
Study of differences between the properties of the group impor- 
tance function and those of the detailed one is being conducted. So- 
lution to the problem of correct group description of the reactivity 
coefficient is given for a homogeneous reactor, the reactivity coeffi- 
cient being the sensitivity of effective multiplication factor to a uni- 
form change in the density of a certain nuclide. 


(NUREG/CR—1239) MASFLO: a computer code 
to calculate mass flow rates in the THTF. White, M.D. (Oak 
Ridge National Lab., TN (USA)). May 1980. Contract 
ACO05-840R21400. 30p. (ORNL/NUREG/TM—268). 
NTIS, PC A03/MF AO1 - GPO. File Number TI86002736. 

This report documents a modular data interpretation com- 
puter code. The MASFLO code is a FORTRAN code used in the 
Oak Ridge National Laboratory Blowdown Heat Transfer Program 
to convert measured quantities of density, volumetric flow, and mo- 
mentum flux into a calculated quantity: mass flow rate. The code 
performs both homogeneous and two-velocity calculations. The ho- 
mogeneous models incorporate various combinations of the Ther- 
mal-Hydraulic Test Facility instrumented spool piece turbine flow 
meter, gamma densitometer, and drag disk readings. The two-ve- 
locity calculations also incorporate these instruments, but in models 
developed by Aya, Rouhani, and Popper. Each subroutine is de- 
scribed briefly, and input instructions are provided in the appendix 
along with a sample of the code output. 13 refs. 


5273 (JAPFNR—780) Three-dimensional albedo Monte 
Carlo code system for calculating radiation flux distribution. 
Ohtani, Nobuo; Kawai, Masayoshi; Hayashida, Yoshihisa; 
Yamauchi, Michinori. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)). [1985]. Translation of 
OLS-8%: 7A, July 1983. (OLS—85-7A). 97p. NTIS (US 
Sales Only), PC A05/MF AOl1. File Number DE85901373. 

The MORSE-ALB three-dimensional albedo Monte Carlo 
code system has been developed in order to effectively estimate ra- 
diation streaming through cavities in nuclear reactors. The main 
part of the system is an albedo Monto Carlo calculation, and can be 
adopted to obtain radiation distributions with the coupling tech- 
niques of Sn-Monte Carlo or Monte Carlo-Monte Carlo, and also, 
detector responses can be estimated by folding (forward) Monte 
Carlo results over those of the adjoint Monte Carlo (otherwise ad- 
joint Sn). This system consists of the albedo Monte Carlo code 
MORSE-ALB, which is the main module and an improved version 
of MORSE-CG, the source calculation code DOMINO-N for the 
Sn-Monte Carlo or Monte Carlo-Monte Carlo coupling calculation, 
the detector response calculation code RESPNS by folding for- 
ward angular fluxes over adjoint ones, and the SLDN one-dimen- 
sional transport codes, based on the invariant imbedding method, 
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and ANISN-T on the Sn method both for generating energy-angle 
differential albedo data. 12 refs. 


2202 COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 5443 


5274 (EPRI-NP—4237) Development of cobalt-free 
hard-facing alloys for nuclear applications: 1984 progress. 
Ohriner, E.W.; Whelan, E.P. (AMAX Materials Research 
Center, Ann Arbor, MI (USA)). Sep 1985. 70p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T185920879. 

Cobalt-free hardfacing alloys are needed to replace cobalt- 
base Alloy No. 6, used in nuclear valves, in order to reduce the 
radiation exposure of service personnel that is associated with 
cobalt 60. An analysis of the property requirements of nuclear 
hardfacing materials indicates that galling resistance is a critical 
property which is generally not associated with cobalt-free alloys. 
A series of cobalt-free alloys was selected for evaluation based on 
the available knowledge of wear and galling behavior of austenitic 
iron-base alloys. The experimental alloys were evaluated for galling 
resistance and for adhesive wear resistance in a crossed cylinder 
wear test in both air and deionized water environments at room 
ambient temperature. Tensile, impact, hardness and weldability 
properties of the alloys were also evaluated. An iron-base alloy has 
been identified with galling resistance properties equivalent to those 
of the Alloy No. 6 in tests in deionized water and in tests in air at 
loads up to 275 MPa (40 ksi). The effects of variations in Mn, Si, 
Ni and N contents on the wear, mechanical, and welding proper- 
ties, and on the alloy microstructure have been determined. Galling 
tests have also been performed on many commercially produced 
low-cobalt and cobalt-free alloy hardfacings as well as laser remelt- 
ed Alloy No. 156. 34 refs., 12 figs., 22 tabs. 


5275 (EPRI-NP—4254) Improvements in motor-operat- 
ed valves. Lee, R.A.S. (Foster-Miller, Inc., Waltham, MA 
(USA)). Nov 1985. 163p. Research Reports Center, Box 
50490, Palo Alto, Ca 94303. File Number TI86920054. 

Researchers have developed an easy-to-retrofit microproces- 
sor-based system to prevent or correct failures of motor-operated 
valves (MOVs). Sampling continuous input data on key operational 
parameters, the system provides consistent MOV control and fur- 
nishes information to evaluate the performance of the valve actua- 
tor. 


5276 (EPRI-NP—4312-SR) LWR Core Materials Pro- 
gram: progress in 1983-1984, Franklin, D.G.; Gehl, S.M.; 

Machiels, A.J.; Santucci, J. (Electric Power Research Inst., 

Palo Alto, CA (USA). Nuclear Power Div.). Oct 1985. 
130p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T1I86920051. 

The years 1983 and 1984 marked the completion of the 
power reactor extended-burnup demonstrations, several multina- 
tional Ramp programs, the prerelease version of the ESCORE fuel 
performance code, and the BWR channel extended-life program. 
Research results gathered under the overall program showed an im- 
provement in core component reliability and an increase in nuclear 
fuel burnup. 


5277 (NUREG/CR—1368) Development of a checklist 
for evaluating maintenance, test and calibration procedures 
used in Nuclear Power Plants. Brune, R.L.; Weinstein, M. 
(Sandia National Labs., Albuquerque, NM (USA); Human 
Performance Technologies, c., Thousand Oaks, CA 
(USA)). May 1980. Contract AC04-76DP00789. 148p. 
(SAND—80-7053). NTIS, PC A0O7/MF AOli - GPO. File 
Number T186002727. 

This report describes the process for developing a checklist 
to be used by United States Nuclear Regulatory Commission Office 
of Inspection and Enforcement (I & E) inspectors during their eval- 
uation of maintenance, test and calibration procedures. The objec- 
tive of the checklist is to aid inspectors in identifying procedural 
characteristics that can lead to human performance deficiencies. 
Five nuclear power plants were surveyed to obtain a sample of 
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procedures and related information for human factors evaluation. 
Procedural deficiencies were identified. In addition, a human fac- 
tors analysis of 988 LERs submitted during the period 1975 
through 1978 was performed to identify the major categories of 
procedures-related personnel error. Checklist items aimed at cor- 
recting these errors were developed. The checklist and suggested 
methods of application are presented. A companion document, Pro- 
cedures Evaluation Checklist for Maintenance, Test and Calibration 
Procedures, NUREG/CR-1369, SAND80-7054, describes the 
checklist and provides instructions for use by I & E inspectors. 


5278 (NUREG/CR—1677-Vol.1) Piping benchmark 
problems. Volume 1. Dynamic analysis uniform support 
motion — spectrum method. Bezler, P.; Hartzman, M.; 
Reich, M. (Brookhaven National Lab., Upton, NY (USA)). 
Aug 1980. Contract AC02-76CH00016. 409p. (BNL- 
NUREG—S51267-Vol.1). NTIS MF AOl- GPO. File 
Number T1I86002698. 

A set of benchmark problems and solutions have been devel- 
oped for verifying the adequacy of computer programs used for dy- 
namic analysis and design of nuclear piping systems by the Re- 
sponse Spectrum Method. The problems range from simple to com- 
plex configurations which are assumed to experience linear elastic 
behavior. The dynamic loading is represented by uniform support 
motion, assumed to be induced by seismic excitation in three spatial 
directions. The solutions consist of frequencies, participation fac- 
tors, nodal displacement components and internal force and 
moment components. Solutions to associated anchor point motion 
static problems are not included. 


5279 (PNL-SA—13490) Integration of NDE reliability 
and fracture mechanics. Doctor, S.R.; Deffenbaugh, J.D.; 
Good, M.S.; Heasler, P.G.; Mart, G.A.; Simonen, F.A.; 
Spanner, J.C.; Tabatabai, A.; Taylor, T.T.; Van Fleet, L.G. 
(Pacific Northwest Labs., Richland, WA (USA)). Oct 1985. 
Contract AC06-76RL01830. 27p. (CONF-8510173—10). 


NTIS, PC A03/MF AOl1 - GPO. File Number T186002058. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The primary pressure boundaries (pressure vessels and 
piping) of nuclear power plants are in-service inspected (ISI) ac- 
cording to the rules of ASME Boiler and Pressure Vessel Code, 
Section XI (Rules for In-Service Inspection of Nuclear Power 
Plant Components). Ultrasonic techniques are normally used for 
these inspections, which are periodically performed on a sampling 
of welds. The Integration of Nondestructive Examination (NDE) 
Reliability and Fracture Mechanics (FM) Program at Pacific 
Northwest Laboratory (PNL) was established to determine the reli- 
ability of current ISI techniques and to develop recommendations 
that will ensure a suitably high inspection reliability. 


5280 Implication of elastic stress range at structural dis- 
continuity. Karabin, M.E.; Dhalla, A.K. (Alcoa Technical 
Center, Alcoa Center, Pa.). Journal of Pressure Vessel Tech- 
nology; 106: No. 4, 323-329(Nov 1984). 

This paper illustrates that in addition to the elastic stress in- 
tensity range it is necessary to evaluate the stress intensities (and 
corresponding material properties) at specific times during a postu- 
lated thermal transient to characterize inelastic response at a struc- 
tural discontinuity. The specific case of an austenitic flued head op- 
erating in a temperature range of 600 to 1050°F (316 to 538°C) is 
used to calculate ratcheting strain accumulation due to cyclic pri- 
mary and secondary loads. Detailed inelastic analyses were per- 
formed to evaluate two designs. Both designs have essentially the 
same stress intensity range; however, only the design with lower 
stress intensity during steady-state elevated temperature operation 
satisfied the ASME Code Case N-47 strain accumulation limits. 
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5281 (BNL-NUREG—728926) Real-time simulation of 
thermal conduction in nuclear fuel elements. Wulff, W. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 10p. (CONF-810606—116). NTIS, 
PC A02/MF AO! - GPO. File Number T186000107. 
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From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

Computationally efficient and accurate mathematical models 
are indispensable for real-time simulation of thermohydraulic tran- 
sients in nuclear power plants. This summary deals with the ther- 
mal conduction in fuel elements, that is, in fuel pellet, gas gap and 
clad. Existing simulators for the training of nuclear power plant op- 
erators ignore the temperature variations in the fuel element and 
predict its cooling rate with the difference between fuel mean and 
coolant temperatures, instead of clad surface and coolant or satura- 
tion temperatures. Existing large system codes embody standard 
finite-difference conduction models. Their numerical integration re- 
quires a computational effort which is too great for real-time sys- 
tems simulation. To overcome these deficiencies, a simple and effi- 
cient, yet accurate conduction model is presented. The model re- 
quires the integration of at most, two ordinary differential equations 
and predicts the temperatures at the fuel centerline at the fuel sur- 
face and at the inner and outer clad surfaces. The model is based 
on integral methods. Estimates are given for the time constants of 
the model and recommendations are given for its application. 


5282 (HW—75980) Billet evacuation test. Scanlon, 
R.H. (General Electric Co., Richland, WA (USA). Hanford 
Atomic Products Operation). 15 Jan 1962. Contract AC06- 
76RL01857. 1lp. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE85018021. 

A test has been developed by which the degree of vacuum 
in a billet assembly may be measured between preheat and extru- 
sion. Test work on production billet assemblies was conducted 
under PWR 30. In this test, 51 billet assemblies were sampled after 
preheat and the contained vacuums measured. 


5283 (JAERI-M—84-073, pp 43-53) Irradiation behav- 
ior of uranium-silicide dispersion fuels. Hofman, G.L.; Nei- 
mark, L.A. (Argonne National Lab., IL (USA)). May 1984. 
NTIS (US Sales Only), PC A24/MF A011. File Number 
DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

This paper describes and analyzes the irradiation behavior of 
experimental fuel plates containing UsSi, UsSi-1.5 w/o Al, and 
UsSie particulate fuel dispersed and clad in aluminum. The fuel is 
nominally 19.9%-enriched 7*°U and the fuel volume fraction in the 
central “meat” section of the plates is approximately 33%. Sets of 
fuel plates were removed from the Oak Ridge Research reactor at 
burnup levels of 35, 83, and 94% **°U depletion and examined at 
the Alpha-Gamma Hot-Cell Facility at Argonne National Labora- 
tory. The results of the examination may be summarized as follows. 
The dimensional stability of the UsSie and pure UsSi fuel was excel- 
lent throughout the entire burnup range, with uniform plate thick- 
ness increases up to a maximum of 4 mils at the highest burnup 
level (94% *5U depletion). This corresponds to a meat volume in- 
crease of 11%. The swelling was partially due to solid fission prod- 
ucts but to a larger extent to fission gas bubbles. The fission gas 
bubbles in UsSie were small (submicrometer size) and very uniform- 
ly distributed, indicating great stability. To a large extent this was 
also the case for UsSi; however, larger bubbles (<=10 pm) of a 
more heterogeneous nature were present as well. These bubbles oc- 
curred in the outer shell of the fuel particles, in regions containing 
a measurable concentration of aluminum that diffused from the sur- 
rounding matrix. The UsSi-1.5 w/o Al fuel became unstable at the 
higher burnup levels. Fission gas bubbles were larger than in the 
other two fuels and were present throughout the fuel particles. At 
94% ***U depletion, the formation of fission gas bubbles with diam- 
eters up to 20 mils caused the plates to pillow. It is proposed that 
aluminum in UsSi destabilizes fission gas bubble formation to the 
point of severe breakaway swelling in the prealloyed silicide fuel. 


5284 (JAERI-M—84-073, pp 85-94) Comparison of the 
metallurgical behaviour of dispersion fuels with uranium sili- 
cides and UcFe as dispersants. Nazare, S. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Material- und Festkoerperforschung). May 1984. NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE86780116. 
(CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 
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In the past few years metallurgical studies have been carried 
out to develop fuel dispersions with U-densities up to 7.0 Mg U 
m~*. Uranium silicides have been considered to be the prime candi- 
dates as dispersants; UsFe being a potential alternative on account 
of its higher U-density. The objective of this paper is to compare 
the metallurgical behaviour of these two material combinations 
with regard to the following aspects: (1) preparation of the com- 
pounds Us3Si, UsSie and UsFe; (2) powder metallurgical processing 
to miniature fuel element plates; (3) reaction behaviour under equi- 
librium conditions in the relevant portions of the ternary U-Si-Al 
and U-Fe-Al systems; (4) dimensional stability of the fuel plates 
after prolonged thermal treatment; (5) thermochemical behaviour of 
fuel plates at temperatures near the melting point of the cladding. 
Based on this data, the possible advantages of each fuel combina- 
tion are discussed. 


5285 (JAERI-M—84-073, pp 95-99) Recent status of 
development and irradiation performance for plate type fuel 
elements with reduced 7*°U enrichment at NUKEM. Hrovat, 
M.F.; Hassel, H.W. (Nuklear-Chemie und -Metallurgie 
G.m.b.H. (NUKEM), Hanau (Germany, F.R.)). May 1984. 
NTIS (US Sales Only), PC A24/MF AOl1. File Number 
DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

According to the present state of development full size test 
fuel elements with the maximum uranium densities of 2,2 g U/cm® 
meat for UAlsub(x), 3,2 g U/cm* meat for UsOs and 4,8 g U/cm® 
meat for UsSie can be fabricated at NUKEM in production scale. 
Special chemical procedures for the uranium recovery were devel- 
oped ensuring an economic fuel fabrication process. The post irra- 
diation examinations (PIE) of 12 UAlsub(x) (U density 2,2 g U/cm® 
meat) and UsOs (up to 3,1 g U/cm® meat) test plates irradiated in 
the ORR, Oak Ridge research reactor, were terminated. All 12 test 
plates show unobjectionable irradiation behavior. Extensive irradia- 
tion tests on full size fuel elements were performed. All inserted 
elements show perfect irradiation behavior. The PIE of the first 
HFR Petten UsOs fuel elements are in progress. The full size ORR 
UsSie fuel elements with so far highest uranium density of 4,76 g 
U/cm® meat achieved a burnup of 50 % loss of *°U up to May 
1983. One element was withdrawn from the reactor for PIE, the 
second will be irradiated to a burnup of 75 % loss of **U. The 
further development is concentrated on Usub(x)Sisub(y) fuel with 
highest uranium density. UsSi miniplates with up to 6,1 g U/cm® 
meat are supplied meeting the required specification, UsSi mini- 
plates with 6,7 g U/cm* are in fabrication. 


5286 (JAERI-M—84-073, pp 110-114) Overview of 
Babcock and Wilcox involvement in the RERTR program. 
Freim, J.B. (Babcock and Wilcox Co., Lynchburg, VA 
(USA)). May 1984. NTIS (US Sales Only), PC A24/MF 
AO01. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The Nuclear Fuel Division (NFD) of the Babcock and 
Wilcox (B and W) Company is fully committed to the goals/objec- 
tives of the RERTR program. In support of this program, the NFD 
has fabricated and shipped two full size ORR elements of UsSie. In 
addition, developmental work has been done with UsSiAl. This 
paper provides an overview of this manufacturing experience, dis- 
cusses the facility modifications both for LEU and increased capac- 
ity, and briefly reviews manufacturing changes for LEU fuels. 
Overall, the fabrication of the ORR silicide elements proceeded 
smoothly. To better improve the efficiency, additional information 
is being gathered on crushing schedules, blending times, and dies. 


115-124) LEU fuel 
powder technology at and Wilcox (USA). Bogacik, 
K.E. (Babcock and Wilcox Co., Lynchburg, VA (USA)). 
May 1984. NTIS (US Sales Only), PC A24/MF AOl1. File 
Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

This paper traces B and W involvement in HEU fuel manu- 
facturing to the current work directed at LEU reactor technology. 
Past work at BandW in areas such as alloying, fuel handling and 


5287 (JAERI-M—84-073, pp 
Babcock 
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core manufacturing has been of significant benefit to the current 
LEU fuel processing requirements. Recent investigations and proc- 
ess developments for production of LEU aluminide and silicide 
fuels are discussed. Techniques for alloying by vacuum are melting, 
followed by comminution methods after alloying, are presented for 
both the LEU aluminide and silicide fuel powders. Powder process- 
ing discussions include compacting techniques used by BandW for 
these alloys. This overview of BandW’s LEU involvement provides 
details of specific modifications and process developments in pow- 
dered fuels. Product attributes such as powder chemistry, size, and 
other physical properties of each LEU fuel are presented. 


5288 (JAERI-M—84-073, pp 139-147) Irradiation test- 
ing of full-sized, reduced-enrichment fuel elements. Snel- 
grove, J.L. (Argonne National Lab., IL (USA)); Copeland, 
G.L. May 1984. NTIS (US ‘Sales Only), PC A24/MF A0Ol1. 
File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The current status of the irradiation testing of full-sized, re- 
duced-enrichment fuel elements and fuel rods under the U.S. 
RERTR Program is reported. Being tested are UAlsub(x)-Al, 
UsOs-Al, UsSie-Al, and UsSi-Al dispersion fuels and UZrHsub(x) 
(TRIGA) fuel at uranium densities in the fuel meat ranging from 
1.7 to 6.0 Mg/m*. Very good performance has been experienced to 
date. Some preliminary results of postirradiation examinations are 
also included. A whole-core demonstration in the Oak Ridge Re- 
search Reactor is planned. Some details of this demonstration are 
provided. 


5289 (JAERI-M—84-073, pp 31-33) Development of 
low enrichment MTR fuel at Dounreay. Progress report. Sin- 
clair, D. (UKAEA Dounreay Nuclear Power Development 
Establishment). May 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Published in summary form only. 


eet ae pp 148-202) Status report on 
the irradiation testing and post-irradiation examination of 
low-enriched UsO,-Al and UAlsub(x)-Al fuel element —— the 
Netherlands Energy Research Foundation (ECN). 
boom, H.; Lijbrink, E.; Otterdijk, K. von; Seaton 2 de 
Veye, R. i. (Stichting Ener, ieonderzoek Centrum Neder- 
land, Petten). May 1984. IS (US Sales Only), PC A24/ 
MF AOl1. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, = 24 Oct 1983). 

Within the framework of TR-programme four low- 
enriched (20%) MTR-type fuel Gua have been irradiated in the 
High Flux Reactor at Petten (The Netherlands) and are presently 
subjected to postirradiation examination. Two of the elements con- 
tain UAlIsub(x)-Al and two contain UsOs-Al fuel. The test irradia- 
tion has been completed up to the target burn-up values of 50% 
and 75% respectively. An extensive surveillance programme car- 
ried out during the test period has confirmed the excellent in-reac- 
tor behaviour of both types. Post-irradiation examination of the 
50% burn-up test elements, comprising of dimensional measure- 
ments, burn-up determination, fuel metallography and blister test- 
ing, has sofar confirmed the irradiation experiences. Good agree- 
ment between calculated and measured power and burn-up charac- 
teristics has been found. A survey of the test element characteris- 
tics, their irradiation history, the irradiation tests and the prelimi- 
nary PIE results is given in the paper. 


2204 CONTROL SYSTEMS 


REFER ALSO TO CITATION(S) 5370 


5291 (CONF-850903—15) TREAT Reactor Control and 
Protection System. Lipinski, W.C.; Brookshier, W.K.; Bur- 
rows, D.R.; F.R.; McDowell, W.P. (Argonne Na- 
tional Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 
a B ma A02/MF AO01; 1; GPO Dep. File Number 
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From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

The main control algorithm of the Transient Reactor Test 
Facility (TREAT) Automatic Reactor Control System (ARCS) re- 
sides in Read Only Memory (ROM) and only experiment specific 
parameters are input via keyboard entry. Prior to executing an ex- 
periment, the software and hardware of the control computer is 
tested by a closed loop real-time simulation. Two computers with 
parallel processing are used for the reactor simulation and another 
computer is used for simulation of the control rod system. A moni- 
tor computer, used as a redundant diverse reactor protection chan- 
nel, uses more conservative setpoints and reduces challenges to the 
Reactor Trip System (RTS). The RTS consists of triplicated hard- 
wired channels with one out of three logic. The RTS is automati- 
cally tested by a digital Dedicated Microprocessor Tester (DMT) 
prior to the execution of an experiment. 6 refs., 5 figs., 1 tab. 


5292 (CONF-850903—16) FAFTRCS: an experiment in 
computerized reactor safety systems. Chisholm, G.H. (Ar- 
gonne National Lab., Idaho Falls, ID (USA)). 1985. Con- 
tract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AO0Ol1; 1; 
GPO Dep. File Number DE85018417. 

From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

Nuclear Power Plant availability and reliability could be im- 
proved by the integration of computers into the control environ- 
ment. However, computer-based systems are historically viewed as 
being unreliable. This places a burden upon the designer to demon- 
strate adequate reliability and availability for the computer. The 
complexity associated with computers coupled with the manual 
nature of these demonstrations results in a high cost which typical- 
ly has been justified for critical applications only. This paper inves- 
tigates a methodology for automating this process and discusses a 
project which intends to apply this methodology to design verifica- 
tion and validation for a control system which will be installed and 
tested in an actual reactor control environment. 7 refs., 4 figs., 1 
tab. 


5293 (CONF-850903—18) Artificial intelligence pro- 

gram in a computer application supporting reactor operations. 

Stratton, R.C.; Town, G.G. (Argonne National Lab., Idaho 

Falls, ID (USA)). 1985. Contract W-31-109-ENG-38. 14p. 
C A02. File Number DE85018372. 

From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

Improving nuclear reactor power plant operability is an 
ever-present concern for the nuclear industry. The definition of 
plant operability involves a complex interaction of the ideas of reli- 
ability, safety, and efficiency. This paper presents observations con- 
cerning the issues involved and the benefits derived from the imple- 
mentation of a computer application which combines traditional 
computer applications with artificial intelligence (AI) methodolo- 
gies. A system, the Component Configuration Control System 
(CCCS), is being installed to support nuclear reactor operations at 
the Experimental Breeder Reactor II. 


5294 (GKSS—85/E/6) Behaviour of tritium in B,C ab- 
sorber material. Gidarakos, E. (GKSS-Forschungszentrum 
Geesthacht G.m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Werkstofftechnologie und Chemie). 1985. 
22p. (In German). Available as manuscript MS 1301/84 
from VCH Verlagsgesellschaft m.b.H., Weinheim, Germa- 
ny, F.R. 

With the use of B,C as neutron-absorbing material, there is 
the potential problem of tritium generation. Even though tritium re- 
mains bound in B,C under normal BWR condition, it may penetrate 
into the primary coolant water in case of control rod failure. Fur- 
thermore, it must be considered in the disposal of used control rods 
because of its long half-life of 12.3 years. The tritium produced 
during irradiation is quantitatively retained in B,C. The released 
quantity of tritium was determined by way of chemical oxidation. 
One method for oxidation is heating of BsC samples with CosQx,. 
Oxidized tritium will be collected as HTO or T20. The release of 
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tritium is dependent on many parameters, e.g. heating time and 
heating temperature. The influence of the burnup on release rates is 
considerable. The survey showed that B,C irradiated in a BWR- 
type reactor will retain the tritium produced up to a temperature of 
773 K. This is due to the linkage of tritium by lithium which is pre- 
sented abundantly. B,C doted with tritium which has a low lithium 
content rentention capacity. 


5295 (HEDL-SA—3269FP) Automated reactivity anom- 
aly surveillance in the Fast Flux Test Facility. Knutson, B.J.; 

Harris, R.A.; Honeyman, D.J.; Shook, A.T.; Krohn, C. N. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Jan 1985. Contract ‘AC06-76FF02170. 9p. (CONF- 
850903—14). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85018207. 

From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

The automated technique for monitoring core reactivity 
during power operation used at the Fast Flux Test Facility (FFTF) 
is described. This technique relies on comparing predicted to meas- 
ured rod positions to detect any anomalous (or unpredicted) core 
reactivity changes. It is implemented on the Plant Data System 
(PDS) computer and, thus, provides rapid indication of any abnor- 
mal core conditions. The prediction algorithms use thermal-hydrau- 
lic, control rod position and neutron flux sensor information to pre- 
dict the core reactivity state. 


5296 (IWGFR—48, pp 17-20) Development of the phys- 
ical conceptions of the FBR type reactors control methods. 
Matveev, V.I.; Ivanov, A.P. (Gosudarstvennyj Komitet po 
7 I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskij Inst.). Dec 1984. (In Russian). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86780117. 
(CONF-830651—Summ.). 

From IWGFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

The physical concepts and specific problems of the control 
elements for LMFBR type reactors are discussed in this paper. 
Typical temperature coefficient of reactivity, its dependency on re- 
actor power and burnup level are given. The authors give us the 
most advisable methods of the reactivity coefficient compensation. 


5297 (IWGFR—48, pp 21-24) Development of the 
design of the control rods for FBR type reactors. Voznesens- 
kij, R.M.; Gadzhiev, G.I.; Guseva, T.M.; Kuznetsov, S.A.; 
Matveev, V.I.; Melamed, V.E.; Ponomarenko, V.B.; 

vannyj, V.D. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 


Inst.). Dec 1984. (In Russian). NTIS (US Sales Only), PC 
Gens A01. File Number DE86780117. (CONF-830651— 
umm.). 

From IWGFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

Design criteria and choice of absorber materials for 
LMFBR'’s control rods are described. Three types of the control 
rods are being developed in the USSR: control rods with enriched 
(80-90%) boron carbides absorber; control rods with europium 
oxides absorber and with ZrHsub(x) moderated absorber (trap type 
rods). The applications of these control rods for control systems 
and shutdown systems are discussed. 


5298 (IWGFR—48, pp 25-29) Review of LMFBR ab- 
sorber development in DeBeNe. Duenner, P.; Steinmetz, B. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bergisch Gladbach (Germany, F.R.)). Dec 1984. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86780117. 
(CONF-830651—Summ.). 

From IWGFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

The control rods design methods for LMFBRs, design crite- 
ria and choice of absorber materials are reviewed in presented 
paper. The results of the absorber rods material testing and its in- 
pile behaviour investigation as well as the programme of the future 
R and D work are also given. 
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5299 (IWGFR—48, pp 29-38) French LMFBR's con- 
trol rods. Experience and development. Arnaud, G.; Guigon, 
A.; Verset, L. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France)). Dec 1984. (In 
French). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE86780117. (CONF-830651—Summ.). 

From IWGFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

Since the last ten years, the French program has been, first 
of all, directed to the setting up, and then the development of, at 
once, the Phenix control rods, and next the Super-Phenix ones. The 
vented pin design, with porous plug and sodium bonding which 
allows the choice of large diameters, has been taken, since the Rap- 
sodie experience was decisive. The absorber material is sintered, 
10B enriched, boron carbide. The can is made of 316 type stainless 
steel, stabilised, or not, with titanium. The experience gained in 
Phenix up to now is important, and deals with about six loads of 
control rods. Results confirm the validity of the design of the ab- 
sorber pins. Some difficulties have been encountered for the guid- 
ing devices, due to the swelling of the steel. They have required 
design and material improvements. Such difficulties are discarded 
by a new design of the bearing, for the Super-Phenix control rods. 
The other parts of these rods, from the Primary Shut-Down 
System, are strictly derived from Phenix. The design of the rods 
from the Secondary Shut-Down System is rather different, but it's 
not the case for the design of the absorber pins: in many ways, they 
are derived from Phenix pins and from Rapsodie control rods. Both 
types of rod irradiation tests are in progress in Phenix. 


5300 (IWGFR—48, pp 39-47) FBR Italian position. 
The PEC reactor and its control rods system. Artioli, C. 
(ENEA, Engineering Div., Fast Reactor Dept., Bologna 
(Italy)). Dec 1984. NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE86780117. (CONF-830651—Summ.). 

From IWGEFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

The greatest effort in Italy concerning Fast Breeder Reac- 
tors is concentrated on the PEC project. This project represents in 
fact the sole Italian work on the FBR option. Up to now the state 
of progress of the PEC project is as follows: - Design work on re- 
actor components and related systems: 80% - Civil engineering 
work: 45% - Components construction: 18%. It has recently been 
stated that construction of the plant must be finished by 1987. The 
progressive design of the PEC control system and the supporting 
research and development programmes are described in this paper. 


5301 (IWGFR—48, pp 48-53) Status of fast reactor 
control rod development in the United Kingdom. Kelly, B.T. 
(UKAEA Springfields Nuclear Power Development Labs.); 
Brook, A.J. (UKAEA Risley Nuclear Power Development 
Establishment); Lambert, B. (National Nuclear Corp. Ltd., 
Risley (UK)). Dec 1984. NTIS (US Sales Only), PC A04/ 
MF AOl. File Number DE86780117. (CONF-830651— 
Summ.). 

From IWGFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

The two large fast reactors constructed in the United King- 
dom, that is the Dounreay Fast Reactor (DFR) and the Prototype 
Fast Reactor (PFR) differed substantially in their control systems. 
DFR was controlled by variation of the neutron leakage from the 
core while PFR uses conventional control rods containing neutron 
absorbing materials. This paper describes the development of the 
PFR control systems, the progressive design of the control systems 
for the prototype Civil Fast Reactor (CFR) and the supporting re- 
search and development programmes. 


5302 (IWGFR—48, pp 54-58) Overview of Japanese 
control rods development program. Koyama, M. (Power Re- 
actor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center); Konno, K,; Ikenaga, Y.; 

Yoshimi, H. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). Dec 1984. NTIS (US Sales 
Only), PC A04/MF A0Ol. File Number DE86780117. 
(CONF-830651—Summ.). 

From IWGFR specialists’ meeting on reactor absorber mate- 

rials; Obninsk, USSR (7 Jun 1983). 
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The Japanese control rods development program was estab- 
lished based on the fast breeder reactor program. Therefore, PNC's 
efforts have been made mainly for the development of analysis, 
design and fabrication technologies for "JOYO” and "MONJU” 
control rods. Laboratory studies were performed to obtain the in- 
formation for absorber materials. The design and fabrication of the 
sealed and vented type control rod pins were completed, and water 
loop tests and in-sodium tests were carried out. Irradiation behavior 
of enriched B,C pellets with low and high density in DFR was ex- 
amined. Japan's experimental fast reactor, JOYO, has been operated 
at the rated power of SOMWt and 75MWt since April 1977 when 
the MK-I core (breeder core) attained initial criticality. Post irra- 
diation examinations on control rod, removed from the reactor, 
were carried out and their performance behavior were evaluated. 
In the MK-II core, a control rods monitoring program has been in 
investigation. Absorber Materials Irradiation Rigs (AMIR) are 
scheduled to be loaded and irradiated in the JOYO MK-II core 
from 1984, 


5303 (IWGFR—48, pp 58-63) United States experience 
with LMFBR control materials selection. Birney, K.R.; Van 
Echo, A. (USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC. Office of Breeder Technology Projects). 
Dec 1984. NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86780117. (CONF-830651—Summ.). 

From IWGFR specialists’ meeting on reactor absorber mate- 
rials; Obninsk, USSR (7 Jun 1983). 

During development of neutron absorber materials for fast 
reactors in the United States, considerable effort has been devoted 
to materials evaluation. An extensive EBR-II testing program pro- 
vided the basis for absorber specifications and performance assess- 
ments. More recently, efforts have been directed toward the devel- 
opment of materials data for advanced absorber assembly designs 
for advanced reactor concepts. Boron carbide is the leading candi- 
date absorber material with satisfactory performance capability. 


5304 (NUREG/CR—1760) i of proposed function- 
al requirements for a disturbance analysis and surveillance 
system. Sides, W.H. Jr.; Oh, C.B.; Kaight, P.F. (Oak Ridge 
National Lab., TN (USA)). Oct 19 Contract AC05- 
840OR21400. 27p. (ORNL/NUREG/TM—396). NTIS, PC 
A03/MF A0O1 - GPO. File Number T186002667. 

A program to enhance the capabilities of operators of nucle- 
ar power plants is being pursued by the US Nuclear Regulatory 
Commission (NRC). The program includes improvements in plant 
monitoring, diagnostic and corrective action aids, operator-process 
communication, and operator training. Concerning diagnostic aids, 
a disturbance analysis and surveillance system (DASS) was consid- 
ered which would monitor the plant for the approach or occur- 
rence of disturbance conditions and would assist the operator in re- 
turning the plant to normal operation or to help mitigate the conse- 
quences of a failure condition or misoperation. The NRC had re- 
quested Oak Ridge National Laboratory to survey the functional 
requirements being proposed for a DASS. In fulfilling this task, the 
proposed requirements were categorized according to whether they 
could be realized in the short term and backfitted to existing plants 
or whether they could be realized only in the long term by incor- 
poration into new plant designs. In addition, several recommenda- 
tions concerning DASS development were made for consideration 
by the NRC. Finally, the effects of human factors on a DASS were 
evaluated, and the results are discussed in this report. 12 refs., 6 


5305 (UCID—18971) Wm. H. Zimmer Nuclear Power 
Station control room design review/audit technical evaluation 
report. Peston-Smith, J. (Lawrence Livermore National 
Lab., CA (USA)). 20 Apr 1981. Contract W-7405-ENG-48. 
34p. NTIS, PC A03/MF A0Ol - GPO. File Number 
1185016702. 

As part of the NRC staff actions following the TMI-2 acci- 
dent (Item I.D.1, NUREG-0660, Vol. 1, May 1980) (ref. 1), it is re- 
quired that all licensees and applicants for operating licenses con- 
dvct a Detailed Control Room Design Review (DCRDR) to identi- 
fy and correct human factors design deficiencies. These DCRDRs 
will be initiated after final issuance of NUREG-0700, Guidelines for 
Control Room Design Review (ref. 3), and will be completed 


22 NUCLEAR REACTOR TECHNOLOGY 
2205 ENVIRONMENTAL ASPECTS 


within one year. Those applicants for operating licenses who are 
unable to complete this DCRDR prior to fuel loading are required 
to conduct a preliminary design assessment of their control rooms, 
identify human factors deficiencies, and establish a schedule, ap- 
proved by NRC, for correcting the deficiencies. 


2205 ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 5512 


5306 (EGG-PBS—6983) Technical evaluation of RETS- 
Ha rapt Pe ig gg mcm Te game 
Unit 1 for 1983. Magleby, E.H.; Young, T.E. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 10 Fal 1985. Contract 
ACO07-761D01570. 60p. NTIS, PC A04 - GPO. File Number 

DE86002353. 

A review of the reports required by Federal regulations and 
the plant-specific Radiological Effluent Technical Specifications 
(RETS) for operations conducted during 1983 was performed. The 
periodic reports reviewed for the Rancho Seco Nuclear Generating 
Station, Unit 1 were the Semiannual Effluent Release Report, Janu- 
ary 1, 1983 to June 30, 1983 and the Radiation Exposure, Environ- 
mental Protection, Effluent and Waste Disposal Report. The princi- 
pal review guidelines were the plant’s specific RETS which were 
based on NRC guidance given in NUREG-0133, “Preparation of 
Radiological Effluent Technical Specifications for Nuclear Power 
Plants.” The Licensee’s submitted reports were found to be reason- 
ably complete and consistent with the review guidelines. 


5307 (EGG-PBS—7001) Technical evaluation of RETS- 
required reports for Prairie Island Nuclear Generating Plant, 
Units 1 and 2 for 1983. Henscheid, J.W.; Magleby, E.H.; 
Young, T.E. and G Idaho, Inc., Idaho Falls (USA)). 


(EG 
12 ye 1985. Contract AC07-76ID01570. 6lp. NTIS, PC 


A04/MF A0O1 - GPO. File Number T186003209. 

This report summarizes EG and G Idaho's review of the 
periodic reports required by federal regulations and the Radiologi- 
cal Effluent Technical Specifications (RETS) of the Praire Island 
Nuclear Generating Plant, Units 1 and 2 for operations conducted 
during 1983. The reports reviewed were the annual radiological en- 
vironmental monitoring report for 1983 and the semiannual radioac- 
tive effluent release reports for 1983. The reports were reviewed 
against the commitments made by the Licensee in the plant-specific 
RETS and using guidance given in NUREG-0133, "Preparation of 
Radiological Effluent Technical Specifications for Nuclear Power 
Plants.” The Licensee’s reports were found to be reasonably com- 
plete and consistent with the review guidelines. 


5308 (EGG-PBS—7020) Technical evaluation of RETS- 
required reports for Browns Ferry Nuclear Power Station, 
Units 1, 2, and 3, for 1983. Young, T.E.; Magleby, E.H. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 6 Sep 1985. 
Contract AC07-761D01570. 59p. NTIS, PC A04/MF AOI - 
GPO. File Number T1I86003263. 

A review was performed of reports required by federal regu- 
lations and the plant-specific radiological effluent technical specifi- 
cations (RETS) for operations conducted at Tennessee Valley 
Authority’s Browns Ferry Nuclear Station, Units 1, 2, and 3, 
during 1983. The two periodic reports reviewed were (a) the Ef- 
fluents and Waste Disposal Semiannual Report, First Half 1983 and 
(b) the Effluents and Waste Disposal Semiannual Report, Second 
Half 1983. The principal review guidelines were the plant's specific 
RETs and NRC guidance given in NUREG-0133, "Preparation of 
Radiological Effluent Technical Specifications for Nuclear Power 
Plants.” The Licensee’s submitted reports were found to be reason- 
ably complete and consistent with the review guidelines. 


5309 (EGG-PBS—7023) Technical evaluation of RETS- 
required reports for San Onofre Nuclear Generating Station, 
Unit 1, for 1983. Henscheid, J.W.; Young, T.E. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 11 Sep 1985. Contract 
AC07-76ID01570. 57p. NTIS, PC A04/MF A0Ol - GPO. 
File Number T186003212. 
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A review was performed of reports required by federal regu- 
lations and the plant-specific radiological effluent technical specifi- 
cations (RETS) for operations conducted at San Onofre Nuclear 
Generating Station, Unit 1, during 1983. The periodic reports re- 
viewed were the Annual Operating Report for 1983 - Radiological 
Environmental Monitoring Evaluation, and the two Semiannual Ef- 
fluent Reports for 1983. The principal review guidelines were the 
plant's specific RETS and NRC guidance given in NUREG-0133, 
"Preparation of Radiological Effluent Technical Specifications for 
Nuclear Power Plants.” The Licensee's submitted reports were 
found to be reasonably complete and consistent with the review 
guidelines. 


5310 (EGG-PBS—7029) Technical evaluation of RETS- 
required reports for San Onofre Nuclear Generating Station, 
Units 2 and 3, for 1983. Young, T.E.; Magleby, E.H.; Hens- 
cheid, J.W. (EG and G Idaho, Inc., Idaho Falls (USA)). 16 
Sep 1985. Contract AC07-76ID01570. 65p. NTIS, PC A04/ 
MF AO1 - GPO. File Number T1I86003214. 

A review was performed of reports required by federal regu- 
lations and the plant-specific radiological effluent technical specifi- 
cations (RETS) for operations conducted at San Onofre Nuclear 
Generating Station, Units 2 and 3, during 1983. The periodic re- 
ports reviewed were (a) the Semiannual Effluent Report, January- 
June 1983, and revisions, (b) the Semiannual Effluent Report, July- 
December 1983, and (c) the Annual Radiological Environmental 
Operating Report for 1983. The principal review guidelines were 
the plant’s specific RETS and NRC guidance given in NUREG- 
0133, "Preparation of Radiological Effluent Technical Specifica- 
tions for Nuclear Power Plants.” The Licensee’s submitted reports 
were found to be reasonably complete and consistent with the 
review guidelines. 


5311 (INIS-mf—9472, pp 112) Monitoring gaseous 
emissions from nuclear power plants. Moravek, J. (Vys- 
kumny Ustav Jadrovych Elektrarni, Jaslovske Bohunice 
(Czechoslovakia)). 1981. (In Slovak). NTIS (US Sales 
Only), PC All/MF AO0Ol. File Number DE85780791. 
(CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

: Published in summary form only. 


5312 (INIS-mf—9472, pp 164) Impact on hydrosphere 
of liquid wastes from Dukovany nuclear power plant. Stanek, 
Z. 1981. (in Czech). NTIS (US Sales Only), PC Al1/MF 
A0l. File Number DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

: Published in summary form only. 


5313 (INIS-mf—9978, pp 120-143) Use of radioactive 
certified reference materials in the metrological assurance of 
nuclear power plants, Szoerenyi, A. (National Office of 
Measures, Budapest, (Hungary)). 1985. NTIS (US Sales 
Only), PC A16/MF AOI. File Number DE86780226. 
(CONF-8409275—Exc.). 

From Interregional training course on ensuring measure- 
ments accuracy; Seibersdorf, Austria (11 Sep 1984). 

Published in three volumes. 

The paper outlines the assortment of radioactive certified 
reference materials (RCRM’s), the method of their preparation and 
measurement and the application of various kinds of RCRM’s in 
nuclear power plants. (Author). 


5314 (NUREG/CR—1689) Assessment of nuclear power 
plant siting methods. Rowe, M.D.; Hobbs, B.F.; Pierce, 
B.L.; Meier, P.M. (Brookhaven National Lab., Upton, NY 
(USA)). Nov 1979. Contract AC02-76CH00016. 116p. 
(BNL-NUREG—S51206). NTIS, PC A06/MF AO1 - GPO. 
File Number TI86002676. 

Several different methods have been developed for selecting 
sites for nuclear power plants. This report summarizes the basic as- 
sumptions and formal requirements of each method and evaluates 
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conditions under which each is correctly applied to power plant 
siting problems. It also describes conditions under which different 
siting methods can produce different results. Included are criteria 
for evaluating the skill with which site-selection methods have been 
applied. 


2206 RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 5291, 5293, 5295, 5389, 5390, 5439, 5440, 
5447, 5450, 5769 


5315 (ANL—85-44) In-cell reaction rate distributions 
and cell-average reaction rates in fast critical assemblies. 
Brumbach, S.B.; Gasidlo, J.M. (Argonne National Lab., IL 
(USA)). Aug 1985. Contract W-31-109-ENG-38. 52p. NTIS, 
PC A04/MF A011; GPO Dep. File Number DE86003022. 

Measurements are described for determining average values 
of fission rates in **5U, °*U and 7°°Pu and capture rates in 7°*U for 
heterogeneous cells used to construct fast critical assemblies. The 
measurements are based on irradiations of foils of *U, 5U and 
239Py with counting of fission and capture products using gamma- 
ray spectroscopy. Both plate and pin cells are considered. Proce- 
dures are described for inferring cell-average reaction rate values 
from a single foil location based on a cell using a quantity called a 
cell factor. Cell factors are determined from special measurements 
in which several foils are irradiated within a cell. Comparisons are 
presented between cell factors determined by measurements and by 
Monte Carlo calculations which lend credibility to the measure- 
ment procedures. 


5316 (ANL/RERTR/TM—6, pp 3-10) US RERTR 
program: overview, status and plans. Travelli, A. (Argonne 
National Lab., IL). Jul 1985. NTIS, PC A22/MF AO0O1. File 
Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The status of the Reduced Enrichment Research and Test 
Reactor (RERTR) Program is reviewed. After a brief review of 
the accomplishments which the RERTR Program, in cooperation 
with its many international partners, had achieved by the end of 
1983 in the area of LEU research reactor fuels development and 
application, emphasis is placed on the RERTR Program develop- 
ments which took placed during 1984 and on current plans and 
schedules. The RERTR progress in 1984 has been significant, with 
solid accomplishments and few surprises. Most LEU UsSie-Al irra- 
diation tests with 4.8 g U/cm® have been successfully completed, 
and contract negotiations are under way for the procurement of a 
whole-core demonstration of this fuel in the ORR. The demonstra- 
tion is to begin in mid-1985 and to last for approximately eighteen 
months. Qualifications of UsSi-Al fuel with 7 g U/cm® is scheduled 
for 1989. International cooperation among fuel developers, com- 
mercial vendors, and reactor operators has been essential to the 
progress which has been achieved. With continued international co- 
operation, it will be feasible to significantly reduce HEU usage in 
research reactors in the next few years. 


5317 (ANL/RERTR/TM—46, pp 11-20) Status of re- 
duced enrichment program for research reactor fuels in 
Japan. Kanda, K.; Shibata, T.; Miyanaga, I.; Sakurai, H.; 
Kanbara, M. (Kyoto Univ., Osaka, Japan). Jul 1985. NTIS, 
PC A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Among 18 research reactors in operation and in planning in- 
cluding critical assemblies in Japan, JRR-2, JRR-3M, JRR-4 and 
JMTR of JAERI, and KUR and KUHFR of KURRI are relevant 
to the RERTR program. Fuel enrichment of all these reactors is to 
be reduced after the technical and commercial examinations have 
been completed under the joint study programs with ANL. The 
critical experiments with MEU fuels using KUCA and JMTR have 
been carried out. As to burnup tests with MEU and LEU fuels, 
some tests have been completed, some are in progress, and others 
are in the planning stage. 
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5318 (ANL/RERTR/TM—6, pp 21-30) Five years 
German AF-Program review and outlook. Thamm, G. (Kern- 
forschungsanlage Juelich GmbH, Duesseldorf, West Germa- 
ny). Jul 1985. NTIS, PC A22/MF AOl1. File Number 
DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for. re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The AF-Programme (reduced enrichment in research reac- 
tors) was Officially launched by the Federal Ministry for Research 
and Technology in the second half of 1979. Work under this pro- 
gram carried out since then by industry and research laboratories 
covers the development of high-density LEU fuels up to the pro- 
duction stage, their qualification by irradiations and post-irradiation 
examinations as well as specific studies for converting the German 
research reactors from HEU to LEU fuel cycles. The program was 
revised and updated approximately two years ago. The following 
decisions were made: an extension by two years of the original 
period planned to expire at the end of 1984, increased research into 
the development of LEU fuel fabrication technologies for applica- 
tion on an industrial scale, and preference of the so-called one-step 
conversion of research reactors from HEU to LEU. The activities 
of the AF-Programme will be officially continued until the end of 
1986. It will then be primarily necessary to conduct post-irradiation 
examinations was well as reactor conversion studies accompanying 
the licensing procedure. Work carried out to date has involved an 
extensive exchange of experience at various international meetings 
and on a bilateral basis. 


5319 (ANL/RERTR/TM—6, pp 31-36) Conversion to 
low-enriched fuel in research reactors - aspects of licensing in 
the Federal Republic of Germany. Jacquemin, J. (Gesundheit 
und Soziales des Landes Nordrhein-Westfalen, West Germa- 
ny). Jul 1985. NTIS, PC A22/MF AO0l. File Number 
DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Conversion to low-enriched fuel an usage of new devel- 
oped highly densified fuel in research-reactors will be an essential 
alteration in operating the reactor. According to the Germany 
Energy Act this has to be licensed. There might be some risk to the 
licensee of an older research-reactor by suspending his operating li- 
cense because he cannot meet current requirements to be fulfilled 
or because of a court decision. Disposal of irradiated fuel elements 
of the new fuel type is a further significant problem which has to 
be solved before issuing a new license. 


5320 (ANL/RERTR/TM—46, pp 39-46) Reaction be- 
havior of U/sub x/Si/sub y/ - and U¢Fe-Al dispersions. 


Nazare, S. (Kernforschungszentrum, Karlsruhe, West Ger- 
many). Jul 1985. NTIS, PC A22/MF A0Ol1. File Number 
DE84017315. (CONF- 8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The paper describes the experiments carried out using differ- 
ential thermal analysis (DTA) to investigate the reactions in fuel 
plates with UsSi-, UsSie-, and UsFe-Al dispersions up to and 
beyond clad melting. In all cases, exothermic reactions are ob- 
served at about 630°C. In the case of the silicides, UAl, with sili- 
con in solution is the main reaction product; in the case of UsFe, 
UAL, is the main reaction product. The enthalpies of reaction were 
determined after calibration with suitable standards. The values ob- 
tained reveal the largest energy release in the case of the UsFe-Al 
dispersions. Reactions in the UsSie-Al system are less exothermic 
than in the UsSi-Al system. 


5321 (ANL/RERTR/TM—6, pp 47-60) Some proper- 
ties of U-Si alloys in the composition range U;Si to Us;Siz. 
Domagala, R.F.; Wiencek, T.C.; Thresh, H.R. (Argonne 
National Lab., IL). Jul 1985. NTIS, PC A22/MF A0O1. File 
Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

UsSi (3.9 wt. % Si) and UsSie (7.3 wt. % Si) have emerged 
as compounds which may satisfy the goals of the Reduced Enrich- 
ment Research and Test Reactor (RERTR) program. In the course 
of generating powders of these materials and the fabrication of min- 
iplates containing them for irradiation, a number of peripheral stud- 
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ies were conducted. This paper presents information on the hard- 
ness, density, microstructural appearance, and, to a limited extent, 
compatibility with air of alloys in the composition range from 4.0 
to 7.5 wt. % Si. 


5322 (ANL/RERTR/TM—4, pp 61-74) Thermal com- 
patibility studies of unirradiated uranium silicide dispersed in 
aluminum. Wiencek, T.C.; Domagala, R.F.; Thresh, H.R. 
(Argonne National Lab., IL). Jul 1985. NTIS, PC A22/MF 
AO1. File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Powder metallurgy dispersions of uranium silicides in an alu- 
minum matrix have been developed by the international Reduced 
Enrichment for Research and Test Reactors program as a new gen- 
eration of proliferation-resistant fuels. A major issue of concern is 
the compatibility of the fuel with the matrix material and the di- 
mensional stability of this fuel type. A total of 45 miniplate-type 
fuel plates were annealed at 400°C for up to 1981 hours. A data 
base for the thermal compatibility of unirradiated uranium silicide 
dispersed in aluminum was established. No modification tested of a 
standard fuel plate showed any significant reduction of the plate 
swelling. The cause of the thermal growth of silicide fuel plates 
was determined to be a two-step process: (1) the reaction of the 
uranium silicide with aluminum to form U(AISi); and (2) the release 
of hydrogen and subsequent creep and pillowing of the fuel plate. 


5323 (ANL/RERTR/TM—46, pp 75-85) Postirradia- 
tion analysis of experimental uranium-silicide dispersion fuel 
plates. Hofman, G.L.; Neimark, L.A. (Argonne National 
Lab., IL). Jul 1985. NTIS, PC A22/MF A0Ol1. File Number 
DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Low-enriched uranium silicide dispersion fuel plates were ir- 
radiated to maximum burnups of 96% of **°U. Fuel plates contain- 
ing 33 v/o UsSi and UsSie behaved very well up to this burnup. 
Plates containing 33 v/o UsSi-Al pillowed between 90 and 96% 
burnup of the fissile atoms. More highly loaded UsSi Al plates, up 
to 50 v/o, were found to pillow at lower burnups. Plates containing 
40 v/o UsSi showed an increased swelling rate around 85% 
burnup. 


5324 (ANL/RERTR/TM—6, pp 86-102) Postirradia- 
tion examination of high-U-loaded, low-enriched U;Os, UAh, 
and U;Si test fuel plates. Gomez, J.; Morando, R.; Perez, 
E.E.; Giorsetti, D.R.; Copeland, G.L.; Hofman, G.L.; Snel- 
grove, J.L. (Comision Nacional de Energia Atomica, 
Buenos Aires, Argentina). Jul 1985. NTIS, PC A22/MF 
AO01. File Number DE85017315. (CONF- 8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The scope of this work is to present an evaluation of the 
postirradiation examination of the second set of high-U-loaded, 
low-enriched UsOs, UAlk and UsSi miniature plates manufactured 
by the Comision Nacional de Energia Atomica (CNEA) of Argen- 
tina, and irradiated and examined, within the framework of the Re- 
duced Enrichment Research and Test Reactor (RERTR) Program, 
at Oak Ridge National Laboratory and Argonne National Labora- 
tory. This paper includes fabrication details of the plates, their irra- 
diation history and the results of postirradiation examination which 
are compared to those of the previous test and to present results 
from other laboratories participating in the RERTR Program. Pos- 
tirradiation examination of these plates showed satisfactory per- 
formance for the oxides, aluminides and silicides (except for the 
highest-loaded UsSi plate) with the only indication of detrimental 
behavior being the slight bowing of some plates at about 80% 
burnup. 


5325 (ANL/RERTR/TM—46, pp 105-115) Fuel devel- 
opment at CERCA status of development - Sept. 1984, 
Fanjas, Y.; Dewez, P.; Sa, ornin, B. (CERCA, Romans-sur- 
Isere, France). Jul 1985. NTIS, PC A22/MF AOl. File 
Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 
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Since 1978, CERCA has developed high density aluminide 
(UAIx), oxide (UsOs) and silicides (UsSie, UsSi) fuels allowing the 
use of 19.75% enriched uranium in research and test reactors. An 
extensive irradiation program has been carried out to test the full 
size fuel plates and fuel elements fabricated by CERCA. So far, all 
the irradiation tests have given satisfactory results whatever the 
uranium density, the burn-up level and the type of fuel. In particu- 
lar, silicides which cover the whole density range from 1 to 7 g U/ 
cm* appear more and more as the standard fuels for the future. 


5326 (ANL/RERTR/TM—46, pp 116-122) Fabrication 
of demonstration LEU fuel elements at Babcock and Wilcox. 
Bogacik, K.; Byrne, R.G. (Research and Test Reactor Fuel 
Element Facility, Lynchburg, VA). Jul 1985. NTIS, PC 
A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct =, 

This paper reports progress toward lishing the LEU 
production lines at Babcock and Wilcox for aluminide and silicide 
fuel. Details of powder manufacture are disclosed which allowed B 
and W to maintain consistent powder lots for efficiently producing 
compacts. Plate fabrication difficulties are described along with 
process modifications which increased yields. Finally, plate/element 
fabrication is described. 


5327 (ANL/RERTR/TM—6, pp _ 123-131) Recent 
status of development and irradiation performance of 
NUKEM plate type fuel elements with high uranium densi- 
ties. Hrovat, M.F.; Hassel, H.W. M GmbH, Hanau 
1, West Germany). Jul 1985. NTIS, PC A22/MF AO1. File 
Number DE85017315. (CONF-8410173—). 

From International ee. ae reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

In the last year the number of M orders for fabricat- 
ing LEU and MEU fuel elements increased by more than 50% up 
to a total of 358. Out of the 227 fuel elements delivered to the reac- 
tor operators 41 reached the target burnup already and were re- 
moved from the reactor for post irradiation investigations. The 
burnup of the U/sub x/Si/sub y/ and UsOz fuels amounted to 75% 
235) corresponding to a fission density of 1.78 x 10?! and 0.77 x 
107" f{/cm* meat, respectively. In both cases low enriched uranium, 
(LEU) was inserted. Medium enriched uranium (MEU) UAI/sub x/ 
fuel elements reached burnups up to 73% **U corresponding to a 
fission density of 1.45 x 1074 f/cm* meat. The irradiation and post 
irradiation examinations on UAI/sub x/ and UsOs ORR mini plates 
are terminated in early 1983. In both cases the burnups amount to 
about 90% *°U. The investigations of the oxide layer formation 
during irradiation led to the result that the 7.9 ym thick oxide 
layers of the unirradiated plates increased by only 3.1 pm to 11pm. 
The high dense uranium silicides U/sub x/Si/sub y/ are still being 
tested. The ORR mini plates with U/sub x/Si/sub y/ are distin- 
guished by high uranium densities up to 6.9 g/cm* meat. The U/ 
sub x/Si/sub y/ test plates up to a density of 6.1 g/cm? irradiated 
* the FRJ-2 i in capsules have reached a burnup of 80% *°U. The 

high fission density of these plates of about 2.4 x 1074 
f/om? meat is emphasized. 


5328 (ANL/RERTR/TM—6, pp 132-136) Some con- 
siderations about standardization. Dewez, P.L.; Fanjas, Y.R. 
(CERCA, Romans-sur-Isere, France). Jul 1985. NTIS, PC 


A22/MF AOI. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Complete standardization of research reactor fuel is not pos- 
sible. However the transition from HEU to LEU should be an op- 
portunity for a double effort towards standardization and optimiza- 
tion in order to reduce cost. 


File Number DE85017315. 


5329 (ANL/RERTR/TM—6, pp 137-145) RERTR 
program fuel testing and demonstration - an update. Snel- 
ve, J.L. (Argonne National Lab., IL). Jul 1985. NTIS, 
A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). 
From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 
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The irradiation and postirradiation examination of high-den- 
sity, reduced-enrichment miniplates and full-sized elements are con- 
tinuing under the RERTR Program. The emphasis is currently 
being placed on determining uranium-density/fission-density limits 
for the highest-density silicide fuels. One whole core demonstration 
is nearing completion in the FNR and another, using UsDie fuel, is 
scheduled to begin in the ORR during the next year. This paper 
will summarize the progress made during the past year. 


5330 (ANL/RERTR/TM—6, pp 146-151) Irradiation 
testing of LEU fuels in the SILOE reactor - progress report. 
Merchie, F.; Baas, C.; Martel, P. (CEA Centre d’Etudes 
Nucleaires de Grenoble, France). Jul 1985. NTIS, PC A22/ 
MF AO1. File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Irradiation of uranium-silicide fuels has continued in the 
SILOE reactor during the past year. Thickness vs. fission density 
data from four UsSi plates containing 5.5 and 6.0 g U/cm® have 
been analyzed, and the results are presented. The irradiation of a 
full 6.0 g U/cm* U3Si element has begun. In addition, four UsSie 
plates containing 2.0 to 5.4 g U/cm® are now being irradiated. 
These irradiations and future plans are discussed in the paper. 


5331 (ANL/RERTR/TM—6, pp 152-166) Irradiation 
performance of low-enriched uranium fuel elements. Cope- 
land, G.L.; Hofman, G.L.; Snelgrove, J.L. (Oak Ridge Na- 
tional Lab., TN). Jul 198 85. NTIS, PC A22/MF AOl1. File 
Number DE85017315. (CONF-8410173—). Contract W-31- 
109-ENG-38. 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The status of the testing and evaluation of full-sized experi- 
mental low- and medium-enriched uranium fuel elements in the Oak 
Ridge Research Reactor is presented. Medium-enriched elements 
containing oxide and aluminide have been completely evaluated at 
burnups up to 75%. A low-enriched UsSie element has been evalu- 
ated at 41% burnup. Other silicide and oxide elements have com- 
pleted irradiation satisfactorily to burnups of 75% and are now 
being evaluated. All results to date confirm the expected good per- 
formance of these elements in the medium power research reactor 
environment. 


(ANL/RERTR/TM—6, pp 167-183) Reduced en- 
ai fuels for Canadian Research reactors - fabrication 
and performance. Wood, J.C.; Foo, M.T.; Berthiaume, L.C.; 
Herbert, L.N.; Schaefer, ID. Hawley, D. (Chalk River 
Nuclear Labs., Ontario). Jul 1985. NTIS, PC A22/MF AOI. 
File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Facilities have been upgraded to manufacture fuel rods com- 
prising dispersions of UsSi in aluminum, to complement the disper- 
sions of Us3Si alloyed with 1.5 and 3.0 wt% Al fabricated and tested 
previously. Further advances have been made in process optimiza- 
tion particularly in core extrusion where production rate has been 
doubled while maintaining high quality standards. Mini-element ir- 
radiations of Al-61.5 wt% (U, 3.5 wt% Si, 1.5 wt% Al) and Al-62.4 
wt% (U,3.2 wt% Si, 3.0 wt% Al) have been completed successful- 
ly up to the terminal burnup of 93 atomic percent. Fuel core swell- 
ing remained marginally below 1% per 10 atomic percent burnup 
over the whole irradiation. Also mini-elements containing Al-72.4 
wt% USiAI and Al-73.4 wt% USi*Al have been irradiated to 82 
atomic percent burnup, their swelling rate marginally exceeding 1% 
per 10 atomic percent burnup. Three full-size 12-element NRU as- 
semblies containing Al-62.4 wt% USi*Al have been fabricated and 
installed in the NRU reactor where they have performed normally 
without problems. The cores for four more full-size 12-element 
NRU assemblies containing Al-61.0 wt% UsSi have been manufac- 
tured. 


5333 (ANL/RERTR/TM—4, pp 187-195) Status of U- 
ZrH LEU fuel irradiation in the ORR. West, G.B. (GA 
Technologies Inc., San Diego, CA). Jul 1985. NTIS, PC 
at. ee File Number DE85017315. (CONF- 
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From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

With completion of the long-term fuel burnup tests in the 
ORR, the U-ZrH LEU fuel has successfully completed all essential 
development tests. The target burnup values were exceeded by 
about 20% to 40%. Excellent dimensional stability was experi- 
enced. Two separate cladding failures were experienced in the ex- 
tended life portion of the test. Both were caused by steam pressure 
resulting from waterlogging of the fuel. The failures were unrelated 
in that the mechanism for water entry into the fuel region was dif- 
ferent in each case. One was caused rapidly by test-related hard- 
ware and operating conditions; the other was caused by long-term 
effects likely related to a clad imperfection. Several reactor facili- 
ties are already converting to U-ZrH LEU fuel. 


5334 (ANL/RERTR/TM—4, pp 211-222) Remarks on 
the influence of enrichment reduction on fuel cycle costs. 
Krull, W. (GKSS-Forschungszentrum Geesthacht GmbH, 
West Germany). Jul 1985. NTIS, PC A22/MF AOl. File 
Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The cost factors influencing the fuel cycle cost analysis for 
research reactors are discussed in detail with special emphasis on 
fuel element fabrication costs, burnup and reprocessing costs. Two 
different aspects for the conversion from HEU* to LEU** are con- 
sidered: plus 14% U-235 weight per LEU fuel element and plus ca. 
50% U-235 weight per LEU fuel element. The cost factors and 
these conversion aspects were taken for calculating the changes in 
fuel cycle costs for the three different meat materials U3Os, UsSie 
and UsSi. The results of these calculations can be summarized as 
follows: if in the HEU case the fuel loading and the burnup of a 
fuel element is low there will be some economic advantages in the 
LEU case, and if in the HEU case the fuel loading and the burnup 
of a fuel element is high there will be economic disadvantages in 
the LEU case. 


5335 (ANL/RERTR/TM—6, pp 223-233) Fuel cycle 
cost study with HEU and LEU fuels. Matos, J.E.; Freese, 
K.E. (Argonne National Lab., IL). Jul 1985. NTIS, PC 
A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Fuel cycle costs are compared for a Tange of *5U loadings 
with HEU and LEU fuels using the IAEA generic 10 MW reactor 
as an example. If LEU silicide fuels are successfully demonstrated 
and licensed, the results indicate that total fuel cycle costs can be 
about the same or lower than those with the HEU fuels that are 
currently used in most research reactors. 


5336 (ANL/RERTR/TM—6, pp 237-252) HEU-MEU 
mixed core experiments in the KUCA. Kanda, K.; Shiroya, 
S.; Hayashi, M.; Kobayashi, K.; Shibata, T. (Kyoto Univ., 
Osaka, Japan). Jul 1985. NTIS, PC A22/MF AOl. File 
Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, E. USA (14 Oct 1984). 

In response to a request from the consultant meeting of 
IAEA, the HEU-MEU mixed-core experiments in the KUCA were 
started in April 1984. The HEU-MEU mixed-core employed in the 
KUCA experiments was a light-water-moderated and heavy-water- 
reflected coupled-core. Several patterns of HEU-MEU mixed-cores 
employed in the KUCA coupled-core experiments were broadly 
classified into two categories. The first was called as separate core 
in which one cylindrical core consisted of only HEU fuel and the 
other MEU fuel. The second was called as mixed core in which 
each cylindrical core consisted of both HEU and MEU fuels. For 
these cores, the critical mass and the reactivity worth of the control 
rod were measured. For separate core the effect of boron burnable- 
poison and the neutron flux distribution were also investigated. In 
both separate core and mixed core, the number of fuel plates in 
each cylindrical core of the coupled two cores was maintained as 
the same number. The imbalance of neutron importance between 
the two coupled cores was observed through the present KUCA 
mixed-core experiments, since the MEU fuel plate had a slightly 
higher reactivity effect than the HEU fuel plate. The reactivity 
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work of each control rod varied from case to case depending on 
the mixed-core configuration. 


5337 (ANL/RERTR/TM—6, di. 253-262) Experience 
with mixed cores in the IRR-1. Gilat, J.; Hirshfeld, H.; 
Wiener, A. (Soreq Nuclear Research Center, Yavne, Israel). 
Jul 1985. NTIS, A22/MF AOl. File Number 
DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Over twenty mixed core configurations denna of old (18 
curved plate) and new (23 flat plate) MTR type fuel elements were 
irradiated in the IRR-1 swimming pool reactor. The number of new 
fuel elements in the core varied from one to twenty. To establish 
the safety of these configurations, thermohydraulic calculations 
were carried out to derive the maximum allowed hot channel 
power, determined by the onset of low instabilities. A core is con- 
sidered safe if its hot channel power, obtained from a two-dimen- 
sional neutronic calculation of power distribution in the core, does 
not exceed the maximum allowed value. The conservation nature of 
the assumptions used in the above safety evaluation procedure was 
verified by measurements of pressure drops vs. coolant flow rates 
as well as of temperature neutron flux distributions. 


5338 ee ee ant _ 263- oe Mixed core 
conversion study with HEU Motas, J.E.; 
Freese, K.E. (Argonne National Lab., 1D) Je Jul 1985. NTIS, 
PC A22/MF AO0Ol1. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The results of a mixed core study are presented for gradual 
replacement of HEU fuel with LEU fuel using the IAEA generic 
10 MW reactor as an example. The key parameters show that the 
transition can be accomplished safely and economically. 


5339 (ANL/RERTR/TM—4, pp 289-299) Core ther- 
mohydraulics design with LEU fuels for upgraded research 
reactor, JRR-3. Sudo, Y.; Ando, H.; Ikawa, H,.; Ohnishi, N. 


(Japan Atomic Energy Research Institute, Tokai-mura). Jul 
1985. NTIS, PC A22/MF AOl1. File Number DE85017315. 
(CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

This paper presents the outline of core thermohydraulic 
design and analysis of the research reactor, JRR-3, which is to be 
upgraded to a 20 MWt pool-type, light water-cooled reactor with 
20% LEU plate-type fuels. The major feature of core thermohy- 
draulics of the upgraded JRR-3 is that core flow is a downflow at 
the condition of normal operation, with which fuel plates are ex- 
posed to more severe conditions, than with an upflow in case of 
operational transients and accidents. The core thermohydraulic 
design was, therefore, done for the condition of normal operation 
so that fuel plates may have enough safety margin both against the 
onset of nucleate boiling not to allow the nucleate boiling any- 
where in the core and against the initiation of departure from nu- 
cleate boiling, and the safety margin for these were evaluated. The 
core velocity thus designed is at the optimum condition where fuel 
plates have the maximum margin against the onset of nucleate boil- 
ing. The core thermohydraulic characteristics were also clarified 
for the natural circulation cooling mode. 


(ANL/RERTR/TM—4, pp 375-387) Thermal-hy- 

ersion to the use of low-enriched 

Mishima, K.; Kanda, K.; Shibata, 

T. (Kyoto Univ., Osaka, Japan). Jul 1985. NTIS, PC A22/ 
MF AO1. File Number DE85017315. (CONF- 8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

A feasibility study has been performed on the core conver- 
sion to the use of low-enriched uranium (LEU) fuels in the KUR. 
Five fuel element geometries : .e studied. For each fuel element, the 
relation between the pressure drop and the flow rate, critical heat 
flux, and heat fluxes for the onset of flow instability and the onset 
of nucleate boiling are calculated using the computer code 
PLTEMP3.MOD!1 which has been developed for this analysis. The 
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effect of fuel material (UAL/sub x/-Al, UsOs-Al and UsSie-Al) on 
the peak fuel temperatures is also studied. A particular interest in 
the mixed core which may be constructed on the way to the use of 
LEU fuels, the change in the bypass flow rate due to the change in 
the gap between different fuel elements is investigated. 


5341 (ANL/RERTR/TM—6, pp 446-455) Conse- 
quences of the conversion of research reactor cores on experi- 
mental facilities at the example of a cold neutron source. 
Roegler, H.J.; Goebs, H.; Stroemich, A. INTERATOM, 
Bergisch Gladbach, West Germany). Jul 1985. NTIS, PC 
A22/MF AO0Ol. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The consequences for and specifically the potential reduction 
of the performance of research reactors have been in discussions 
very often within the last five years of one of the draw-backs 
which has to be paid for the reduction of the proliferation risk at 
research reactor plants. Up to now and up to our knowledge the 
available results are restricted to unperturbed fluxes. Thus, this con- 
tribution makes the attempt to demonstrate the consequence of core 
conversion on an example of a real experimental facility and - at 
the same time - on one that is going to be used in the next decade a 
lot, i.e., a cold neutron source. 


5342 (ANL/RERTR/TM—6, pp 456-461) Status of 
the compact core design for the Munich Research Reactor. 
Boening, K.; Glaeser, W.; Meier, J.; Rau, G.; Roehrmoser, 
A.; Zhang, L. (Technische Universitaet Muenchen, Garch- 
ing. West Germany). Jul 1985. NTIS, PC A22/MF A011. 
File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

A novel compact core has been proposed for a project of 
substantially modernizing the research reactor FRM at Munich. 
This core has about 20 cm diameter and 70 cm height, is cooled by 
H2O and surrounded by a large D.O moderator tank. It makes es- 
sential use of the new U3Si/Al dispersion fuel with very high urani- 
um density now available. The authors present the results of new, 
two-dimension neutronic calculations and give an estimate of the 
probable burnup and reactivity behavior of the compact core. It is 
expected that this core can be effectively operated with an unper- 
turbed multiplication factor of about 1.22, and that a maximum 
thermal neutron flux of 7 to 8 x 10-'* cm™? s~! can be achieved in 
the D.O tank at 20 MW reactor power. 


5343 (CONF-850917—5) Borated concrete for ZPPR 
fuel storage. Gasidlo, J.M. (Argonne National Lab., Idaho 
Falls, ID (USA)). 1985. Contract W-31-109-ENG-38. 14p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85018422. 

From Topical meeting on criticality safety and the storage of 
fissile material; Jackson, WY, USA (9 Sep 1985). 

Fuel handling at the Zero Power Plutonium Reactor 
(ZPPR) led to two requirements for storage of ZPPR fuel: a low 
neutron multiplication and shielded storage to minimize personnel 
doses. Boron-poisoned concrete was chosen as the storge medium 
with boron frit as the poisoning agent. The calculated effects of 
water content and boron concentration led to specifying a concrete 
with a water content that was higher than ordinary concrete. The 
finite size of the boron frit particles caused concern about reduced 
effectiveness due to self-shielding. The self-shielding was evaluated 
using optical path lengths for spheres and tabulated self-shielding 
for slabs. The results showed that the finite-sized particles were at 
least 80% as effective as infinitely dilute absorption. Neutron and 
gamma dose rates measured in the vault verified that personnel 
could work in the vault on a regular basis without exceeding per- 
sonnel dose limits. 4 refs., 3 figs., 7 tabs. 


5344 (CONF-8510102—4) Status of the RERTR pro- 
gram: overview, progress and plans. Travelli, A. (Argonne 
National Lab., IL (USA)). 1985. Contract W-31-109-ENG- 
38. 13p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86003043. : 

From International meeting on reduced enrichment for re- 
search and test reactors; Petten, Netherlands (14 Oct 1985). 
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The status of the US Reduced Enrichment Research and 
Test Reactor (RERTR) Program is reviewed. After a summary of 
the accomplishments which the RERTR Program had achieved by 
the end of 1984 with its many international partners, emphasis is 
placed on the progress achieved during 1985 and on current plans 
and schedules. A new miniplate series, concentrating on UsSie-Al 
and UsSi-Al fuels, was fabricated and is well into irradiation. The 
whole-core ORR demonstration is scheduled to begin in November 
1985, with UsSie-Al fuel at 4.8 g U/cm®*. Altogether, 921 full-size 
test and prototype elements have been ordered for fabrication with 
reduced enrichment and the new technologies. Qualification of 
UsSi-Al fuel with ~7 g U/cm® is still projected for 1989. This 
progress could not have been achieved without the close interna- 
tional cooperation which has existed since the beginning, and 
whose continuation and intensification will be essential to the 
achievement of the long-term RERTR goals. 


5345 (CONF-8510102—5) Benchmark revisited: the ac- 
curacy of finite difference methods and the potential for the 
use of nodal methods in the analyses of research and test re- 
actors. Woodruff, W.L. (Argonne National Lab., IL 
(USA)). 1985. Contract W-31-109-ENG-38. 14p. NTIS, PC 
A02/MF AO1; GPO Dep. File Number DE86003048. 

From International meeting on reduced enrichment for re- 
search and test reactors; Petten, Netherlands (14 Oct 1985). 

Nodal methods are tested for use in the neutronics analysis 
of research reactors. The results are compared to finite difference 
methods in both cost and accuracy. Transport effects and nodal 
transport are also considered. The IAEA benchmark reactor has 
been used as a base for this assessment. The nodal method was 
found to be very effective in reducing computation costs, and the 
accuracy of the solution is often higher than that attained with 
finite difference. In fact, in order to have a finite difference solution 
of comparable accuracy, the costs can be prohibitive. The usual 
choice of mesh structure may produce significant inaccuracies in 
the solution, and transport effects in many cases may be quite large. 
The use of transport nodal methods for some applications may be 
justified and far less expensive than Monte Carlo or Sn transport 
methods. 


5346 (HEDL-SA—3344-FP) Experience on fuel and 
structural materials development in the USA. Laidler, J.J.; 
Last, G.A. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Jun 1985. Contract AC06-76FF02170. 
12p. (CONF-850722—3; IAEA-SM—284/15). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85018212. 

From International symposium on fast breeder reactors - ex- 
perience and future trends; Lyons, France (22 Jul 1985). 

The United States has conducted extensive LMFBR fuel and 
structural materials development programs since the mid-1960’s. 
Fuels and materials irradiation tests conducted in EBR-II formed 
the basis for evaluating the expected performance of FFTF fuel 
and identified candidate fuels and materials for further full-scale 
testing in FFTF. The performance of FFTF fuel through the first 
three years of reactor operation (700 EFPD) has been outstanding. 
Peak fuel burnup has been limited by swelling of the cold worked 
AISI 316 austenitic stainless steel ducts rather than by fuel pin be- 
havior. Standard FFTF driver fuel is currently being irradiated 
routinely to a peak burnup of approximately 100,000 MWd/MTM. 
Fuel assemblies fabricated with Alloy D9 (titanium modified aus- 
tenitic stainless steel) cladding and ducts will complete irradiation 
to an exposure of 155,000 MWd/MTM by the end of 1985, and a 
large-scale FFTF test program to demonstrate the extended per- 
formance capability of fuel assemblies fabricated with the ferritic/ 
martensitic stainless steel alloy HT9 is in progress. Current informa- 
tion indicates that mixed oxide fuel clad with alloy HT9, a modified 
D9 alloy or dispersion strengthened ferritic stainless steel, enclosed 
in an HT9 alloy duct, can be expected to achieve the extended 
burnup goals set for the US program. 3 refs., 3 figs. 
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5347 (JAERI-M—84-073, pp 321-330) Design of a 
novel compact core with reduced enrichment for upgrading 
the research reactor Munich FRM. Boening, K.; Glaeser, 
W.; Meier, J.; Rau, G.; Roehrmoser, A.; Zhang, L. (Tech- 
nische Univ. Muenchen, Garching (Germany, F.R.). Fakul- 
taet fuer Physik). May 1984. NTIS (US Sales Only), PC 
A24/MF AOl. File Number DE86780116. (CONF- 
8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

As an important result of the international reduced enrich- 
ment programs new fuel materials with very high uranium densities 
have been made available to users. This progress in fuel technology 
should also allow the realization of advanced core concepts for re- 
search reactors. Following this idea we are presently designing a 
novel "compact core” of about 20 cm diameter and 60 cm height, 
which will be cooled by H2O and surrounded by a large D2O mod- 
erator tank. For a reactor power P=20 MW we expect a maximum 
thermal neutron flux phisub(th)sup(max) asymptotically equals 
8.10'* cm~? s~! outside of the core, and in any case the “quality 
factor” phisub(th)sup(max)/P would be the highest ever achieved 
at a beam tube reactor. While we started out neutronic calculations 
assuming high U235-enrichment, our present results for reduced en- 
richment (around 45%) are very promising; further calculations are 
in progress. The power density radial formfactor of the compact 
core can be reduced significantly by varying the uranium density in 
the individual concentric fuel plate rings. 


5348 (JAERI-M—84-073, pp 331-340) Neutronic and 
thermo-hydraulic design of JRR-3(M) reactor. Ichikawa, H.; 
Ikawa, H.; Ando, H.; Takayanagi, M.; Tsuruta, H.; Miya- 
saka, Y. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). May 1984. NTIS (US 
Sales Only), PC A24/MF AOl1. File Number DE86780116. 
(CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

After 20 years of operation at a maximum power of 10 MW, 
Japan Research Reactor-3 is currently planned to be upgraded by 
replacing the core and related cooling system. The proposed reac- 
tor is a water-moderated and -cooled pool type of 20 MW design. 
Neutronic and thermal-hydraulic performances were studied for a 
core using reduced uranium enrichment fuel. The results show that 
both 20 and 45% enriched UAsub(x)-Al fuels are applicable to the 
upgraded core under certain restrictions. 


5349 (JAERI-M—84-073, pp 341-349) Neutronic and 
flow analysis of LEU core in JRR-4, Watanabe, Shukichi; 
Otsuka, Tetsuo; Arigane, Kenji; Shitomi, Hajimu; Kaieda, 
Keisuke; Suzuki, Yoshio (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). May 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

A parameter study for the optimum fuel design of the JRR-4 
has been performed with the SRAC code system which was newly 
developed by JAERI. The optimum fuel element specifications at 
19.75 % were found to be 2.2 gU/cm® uranium density, 0.089 cm 
meat thickness, 0.038 cm cladding thickness, 0.335 cm channel gap, 
16 plates and 221.4 g U-235 content with UAIx-Al fuel. The calcu- 
lated Ksub(eff) for a cold clean core is enough to obtain the same 
core life as the present core. As a part of safety analysis coolant 
flow tests were performed with a hydraulic mock-up facility simu- 
lating the LEU core. It was observed from the test that a flow rate 
was uniformly distributed over the fuel elements within +-4% of 
the average flow rate. 


5350 (JAERI-M—84-073, pp 350-359) Analysis of criti- 
cal experiments of FNR LEU cores. Arigane, K.; Tsuchiha- 
shi, K. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). May 1984. NTIS (US 
Sales Only), PC A24/MF A01. File Number DE86780116. 
(CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 
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An analysis has been done of the critical experiments in the 
LEU cores of the FNR to validate the calculational method, and 
accuracy of the neutronic design for the core conversion of JRR-4 
from HEU to LEU fuel using the JAERI SRAC code system. This 
report describes the calculational process, the results of calculation 
for the critical mass and the control rod worths, and comparisons 
with the experimental values. Agreement between calculated and 
experimental values is satisfactory. 


5351 (JAERI-M—84-073, pp 360-368) Critical experi- 
ments of JMTRC MEU cores. Nagaoka, Y.; Takeda, K.; 
Shimakawa, S.; Koike, S.; Oyamada, R. (Japan Atomic 
ee ae Inst., Oarai, Ibaraki. Oarai Research Es- 
tablishment). May 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The JMTRC, the critical facility of the Japan Materials 
Testing Reactor (JMTR), went critical on August 29, 1983, with 14 
medium enriched uranium (MEU, 45%) fuel elements. Experiments 
are now being carried out to measure the change in various reactor 
characteristics between the previous HEU core and the new MEU 
fueled core. This paper describes the results obtained thus far on 
critical mass, excess reactivity, control rod worths and flux distribu- 
tion, including preliminary neutronics calculations for the experi- 
ments using the SRAC code. 


5352  petorre pp 369-376) Analysis on the 
KUCA MEU experiments, (2). Boron burnable-poison effect. 
Shiroya, Seiji; Hayashi, Penns Kanda, Keiji; Shibata, 


Toshikazu (Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst.). May 1984. NTIS (US Sales Only), PC 
A24/MF A0Ol. File Number DE86780116. 
8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; —- Jai So (24 Oct 1983). 

A two-dimensional 


(CONF- 


ent diffusion code (2D-FEM- 
KUR) was applied to mae the measurements of boron burn- 
able-poison effects. Taking advantage of the finite-element method, 
a complex core configuration employed in the KUCA MEU experi- 
ment was explicitly modeled by the 2D-FEM-KUR code. Using 
five-group constants generated by the ANL code system (EPRI- 
CELL) and the transverse bucklings derived from the measured re- 
flector savings, neutronics calculations were performed. The differ- 
ences between the results of calculations and experiments were less 
than 1.8% in the C/E ratio for eigenvalues. 


5353 (JAERI-M—84-073, ipP 377-387) Calculation of 
the MEU-HEU coupled core in the KUCA. Hayashi, M.; 
Shiroya, S.; Kanda, K.; Shibata, T. (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.). May 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The KUCA has a plan for critical experiments of the MEU- 
HEU coupled core in 1984. The neutronics calculation has been 
performed for the MEU-HEU coupled core in the KUCA. The 
GGC-4 and THERMOS were used to generate the four-group con- 
stants and the 2D-FEM-KUR, based on the finite-element method, 
was used for the diffusion calculation. The calculations with four- 
group constants agreed with experiments within 1.8% for the both 
single-cores with the MEU and the HEU. 


5354 (JAERI-M—84-073, pp 388-398) Experimental 
study on the void reactivity coefficient in the KUCA. Kanda, 
Keiji; Mishima, Kaichiro; Shiroya, Seiji; Hayashi, Masatoshi 
(Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst.). May 1984. NTIS (US Sales Only), PC A24/MF AOl1. 
File enter DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The purpose of this study is to measure the reactivity coeffi- 
cient of voids in the channels between the fuel plates and to investi- 
gate the impact of core conversion from the use of high-enriched- 
uranium (HEU) to the use of medium-enriched-uranium (MEU) in 
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the cylindrical core of the Kyoto University Critical Assembly 
(KUCA). The voids were produced in the flow channels by bub- 
bling Ne gas through a small needle-like nozzle and the reactivity 
measured. The void fraction was measured in the out-of-pile experi- 
ments. The results indicate that the void effect on reactivity is 
slightly larger (more negative) in the MEU core than in the HEU 
core and strongly depends on the location where the voids are gen- 
erated. 


5355 (JAERI-M—84-073, pp 399-408) Analysis on the 
void reactivity mesurement in the KUCA. Senda, Yasuhide; 
Shiroya, Seiji; Hayashi, Masatoshi; Kanda, Keiji; Shibata, 
Toshikazu (Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst.). May 1984. NTIS (US Sales Only), PC 
A24/MF A0Ol. File Number DE86780116. (CONF- 
8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The void reactivities with the MEU and HEU core were 
measured in the KUCA injecting nitrogen gas into the core. The 
analysis on the void reactivity measurements with the MEU core 
were performed. A good agreement between the calculation and 
the experiment was achieved. The discrepancy in the C/E ratio of 
the eigen-value was less than 0.4%. 


5356 (JAERI-M—84-073, pp 11-19) Recent develop- 
ments of the U.S. RERTR . Travelli, A. (Argonne 
National Lab., IL (USA)). May 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE86780116. 
(CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The status of the U.S. Reduced Enrichment Research and 
Test Reactor (RERTR) Program is reviewed. After a brief outline 
of the RERTR Program objectives, goals and past accomplish- 
ments, emphasis is placed on the developments which took place 
during 1983 and on current program plans and schedules. Most pro- 
gram activities have proceeded as planned and a combination of 
two silicide fuels (UsSie-Al and UsSi-Al) was found to hold excel- 
lent promise for achieving the longterm program goals. A modifica- 
tion of the program plan, including the development and demon- 
stration of those fuels, was prepared and is now being implemented. 
The uranium density of qualified RERTR fuels for plate-type reac- 
tors is forecasted to grow by approximately 1 g U/cm® each year, 
from the current 1.7 g U/cm* to the 7.0 g U/cm® which will be 
reached in 1988. The technical needs of research reactors for HEU 
exports are also forecasted to undergo a gradual and dramatic de- 
cline in the coming years. 


5357 (JAERI-M—84-073, pp 20-30) Status of the 
German AF-program. Thamm, G. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Zentralabteilung Fors- 


chungsreaktoren). May 1984. NTIS 
A24/MF_ AOI. 
8310176—). 


From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The status of the German AF-program is reported in the 
fields of high density fuel development and qualification as well as 
for the conversion planning of the FRG research reactors. Up to 
U-densities of 2,2 g U/cm® and 3,2 g U/cm* UAIsub(x)- respective- 
ly UsOs-Al are considered fully qualified and are available at an 
industrial fabrication scale. Fabrication technology development 
and irradiation qualification of U-silicide fuels are in good grogress 
whereof UsSis-Al up to 5,0 g U/cm® is expected to be fully quali- 
fied within the next 2 years. Most of the german research reactors 
currently operated on HEU-MTR fuei will be converted to the use 
REU material within the eighties. Tests with REU fuel elements 
have been successfully started and will be extended very soon by 
means of which the final HEU-LEU conversion process is expected 
to be iniated sometimes very smoothly. 


(US Sales y), PC 
File Number DE86780116. (CONF- 
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A eet pp 34-42) Fuel development 
canliatiis of the U.S. RERTR Program. Snelgrove, J.L.; Do- 
magala, R.F.; Wiencek, T.C. (Argonne National Lab., IL 
(USA): Co eland, G.L. May 1984. NTIS (US Sales Only), 
Ce ante AOI. File Number DE86780116. (CONF- 

83 $310176-). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Progress in the development and irradiation testing of high- 
density fuels for use with low-enriched uranium in research and test 
reactors is reported. Swelling and blister-threshold temperature 
data obtained from the examination of miniature fuel plates contain- 
ing UAlsub(x), UsOs, UsSie, or UsSi dispersed in an aluminum 
matrix are presented. Combined with the results of metallurgical ex- 
aminations, these data show that these four fuel types will perform 
adequately to full burnup of the 7**U contained in the low-enriched 
fuel. The exothermic reaction of the uranium-silicide fuels with alu- 
minum has been found to occur at about the same temperature as 
the melting of the aluminum matrix and cladding and to be essen- 
tially quenched by the melting endotherm. A new series of minia- 
ture fuel plate irradiations is also discussed. 


5359 (JAERI-M—84-073, pp 54-66) Advances in the 
manufacturing and irradiation of reduced enrichment fuels for 
Canadian research reactors. Wood, J.C.; Foo, M.T.; Berth- 
iaume, L.C.; Herbert, L.N.; Schaefer, J.D. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). May 1984. NTIS (US Sales Only), PC A24/MF 
AO01. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The procedures for manufacturing fuel rods of uranium sili- 
cide dispersed in aluminum and clad in aluminum have been opti- 
mized to maximize production rates while minimizing scrap losses. 
Melting and casting, chip machining and core extrusion have all 
been re-evaluated to improve their efficiency and significant gains 
have been made, whilst maintaining high quality standards. The re- 
sults of our irradiation program on mini-elements up to a burnup of 
80 atomic percent continue to be encouraging. The upper bound 
curve of fuel core swelling versus burnup in the range 0-80 atomic 
percent represents 1% swelling per 10 atomic percent burnup. Fuel 
core swelling has now been measured directly on six mini-elements 
from which the clad surface oxide had been removed showing that 
previous calculated values of core swelling were marginally con- 
servative. 


5360 (JAERI-M—84-073, pp 67-76) Irradiation per- 
formance on CNEA UAlsub(x) and U3;Os; miniplates. Perez, 
E.; Kohut, C.; Giorsetti, D. (Comision National de Energia 
Atomica, Buenos Aires (Argentina)); Copeland, G.; Snel- 
grove, J. May 1984. NTIS (US Sales Only), PC A24/MF 
A01. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The Comision Nacional de Energia Atomica (CNEA) has 
developed its own programme of low and medium enriched fuel of 
three types for research and test reactors: UAlsub(x)-Al (20-45% 
enriched in U-235) UsOs-Al (20% enriched in U-235), and UsSi-Al 
(20% enriched in U-235). Within the scope of technical work de- 
fined in the memorandum of conversation, 1, and within the frame- 
work of the Reduced Enrichment Research and Test Reactor 
(RERTR) program of Argonne National Laboratory (ANL), the 
CNEA fabricated twenty two (22) miniature fuel plates for testing 
in the Oak Ridge Research reactor (ORR) at Oak Ridge National 
Laboratory (ORNL). The first irradiation experiments consisted of 
four (4) UsOs-Al plates ranging from 65 to 75 wt % UsOs (2.47 to 
3.12 g/cm® total uranium) and six (6) UAlsub(x)-Al plates ranging 
from 55 to 76 wt % UAlsub(x) (34 to 50 vol%) (1.45 to 2.52 g/cm® 
total uranium). Irradiation of the experiment in the core of the 
ORR Reactor began in July 1981 and was discontinued at approxi- 
mately 87% burnup in October 1982. Examination of the plates fol- 
lowing irradiation showed completely satisfactory performance. A 
second test consisting of higher loaded plates (aluminide, oxide, and 
silicide Al fuels) has just completed irradiation and will be dis- 
cussed in a subsequent report. This report presents the fabrication 
details of the first test plates, their irradiation history in the ORR 
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Reactor and the results of posirradiation examination at the High 
Radiation Level Examination Laboratory (HRLEL) at ORNL. 
These results are compared to recent results from other laboratories 
participating in the RERTR program. 


5361 (JAERI-M—84-073, pp 77-84) Study of the UsOs- 
Al thermite reaction and strength of reactor fuel tubes. Pea- 
cock, H.B. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). May 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE86780116. 
(CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Research and test reactors are presently operated with alu- 
minum-clad fuel elements containing highly enriched uranium-alu- 
minum alloy cores. To lower the enrichment and still maintain re- 
activity, the uranium content of the fuel element will need to be 
higher than currently achievable with alloy fuels. This will necessi- 
tate conversion to other forms such as UsOs-aluminum cermets. 
Above the aluminum melting point, UsOs and aluminum undergo 
an exothermic thermite reaction and cermet fuel cores tend to keep 
their original shape. Both factors could affect the course and conse- 
quences of a reactor accident, and therefore prompted an investiga- 
tion of the behavior of cermet fuels at elevated temperatures. Tests 
were carried out using pellets and extruded tube sections with 53 
wt % UsOs in aluminum. This content corresponds to a theoretical 
uranium density of 1.9 g/cc. Results indicate that the thermite reac- 
tion occurs at about 900°C in air without a violent effect. The heat 
of reaction was approximately 123 cal/g of UsOs-aluminum fuel. 
Tensile and compressive strength of the fuel tube section is low 
above 660°C. In tension, sections failed at about the aluminum 
melting point. In compression with 2 psi average axial stress, failure 
occurred at 917°C, while 7 psi average axial stress produced failure 
at 669°C. 


5362 (JAERI-M—-84-073, pp 100-109) CERCA contri- 
bution to the RERTR program status of development. Sep- 
tember 1983. Fanjas, Y.; Dewez, Ph.; Savornin, B. (Com- 
pagnie pour |’Etude et la Realisation de Combustibles Ato- 
miques (CERCA), 26 - Romans-sur-Isere (France)). May 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

In order to reach the high density levels required by the use 
of low enriched uranium (LEU) in research reactors, three types of 
fuels have been developed at CERCA since 1978. Following urani- 
um densities can be achieved in full size fuel plates in CERCA 
MTR workshop. UAlsub(x); any density up to 2.2g U/cm’, UsOs; 
and density up to 3.2g U/cm*, UsSie; any density from 1.3 to 5.3 
gU/cm, UsSi; any density from 5 to 6.8 gU/cm®*. These fuels have 
been and are being extensively tested under irradiation. Commercial 
availability of these fuels is based upon PIE results. UAIsub(x); qual 
ified, Commercially available. UsOs; will be qualified in 1984. 
UsSis; will be qualified in 1985. UsSi; will be qulified in 1986-1988. 


5363 (JAERI-M—84-073, pp 125-130) Low enriched 
aluminide and silicide fuel element technology at B and W 
(USA). Noel, W.W. (Babcock and Wilcox Co., Lynchburg, 
VA (USA)). May 1984. NTIS (US Sales Only 'y), PC A24/ 
MF AOl1. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Babcock and Wilcox is fabricating full size fuel elements 
with low enriched uranium silicide and uranium aluminide. B and 
W also provides high enrichred UsOs and UA Lsub(x) for United 
States Research Reactors, and Test Research and Training Reac- 
tors (TRTR). B and W and Argonne National Laboratry (ANL) 
are actively involved in the Reduced Enrichment Research and 
Test Reactor (RERTR) Program and have undertaken a joint effort 
in which B and W is fabricating two Oak Ridge Reactor (ORR) 
elements with uranium silicide fuel. During plate development, fuel 
plates were fabricated with compacts containing UsSiAl and UsSie 
fuel. 
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5364 (JAERI-M—84-073, pp 131-138) Progress report 
on the qualification in the reactor SILOE of low enriched 
fuels for research and test reactors. Merchie, F.; Baas, C. 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 
concen Trotabas, M. May 1984. NTIS (US Sales Only), 

A24/MF AOl1. File Number DE86780116. (CONF- 
$310176—), 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

At the last meeting held at ANL, USA (November 83), a 
first report on the qualification in the reactor SILOE of low en- 
riched fuels for research and test reactors was presented. Since that 
time, much progress has been done and the following interesting re- 
sults have been obtained. The planned post-irradiation examinations 
of the complete 45% enriched fuel element (U Alx - 2.2 g/cc) irra- 
diated up to a burn-up of 50% have now been performed. These 
PIE which have included non-destructive and some destructive 
exams confirm that the behaviour of this type of fuel is quite good. 
The irradiation in SILOE of the 4 full size 20% enriched UsSi fuel 
plates (5.5 g/cc and 6.0 g/cc) has been extended to reach a final 
burn-up higher than 50%. Different measurements have been per- 
formed during irradiation and more especially thickness measure- 
ments. At last, the preparation of the irradiation of a complete 20% 
enriched fuel element consisting of 23 UsSi fuel plates (6 g/cc U 
total) is well advanced. The loading in the reactor SILOE will 
probably occur at the end of this year altogether with the qualifica- 
tion of another set of 4 UsSiz fuel plates. 


5365 (JAERI-M—84-073, pp 203-217) Irradiation of 
MEU and LEU test fuel elements in DR 3. Haack, K. (Risoe 
National Lab., Roskilde (Denmark)). May 1984. NTIS (US 
Sales Only), PC A24/MF AO1. File Number DE86780116. 
(CONF-8310176—). 

From International ing on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Irradiation of three MEU and three LEU fuel elements in 
the Danish reactor DR 3. Thermal and fast neutron flux density 
scans of the core have been made and the results, related to the 
U235-content of each fuel element, are compared with the values 
from HEU fuel elements. The test elements were taken to burn-up 
percentages of 50-60%. Reactivity values of the test elements at 
charge and at discharge have been measured and the values are 
compared with those of HEU fuel elements. 


5366 (JAERI-M—84-073, ae 218-226) Progress of re- 
duced enrichment 


program in 2 and JRR-4, Morozumi, 

Re Sakurai, H.; Tsunoda, J.; Suzuki, Y. (Japan Atomic 

Research Inst., Tokai, Ibaraki. Tokai Research Es- 

union May 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Japan Atomic Energy Research Institute (JAERI) is per- 
forming the Reduced Enrichment Program in JRR-2 and JRR-4, as 
well as in JMTR. The type and specifications of the new fuel ele- 
ments were determined in the early part of 1983. Irradiation tests 
for the new UAIsub(x)- Al fuel elements were licensed this summer, 
and fabrication of the fuel elements for the tests are in progress. Ir- 
radiation tests are scheduled to be carried out in 1984 and 1985. 
JRR-2 core will be converted from 93% HEU fuel to 45% MEU 
fuel in 1986, after the license is granted. Specifications of the new 
LEU fuel for JRR-4 had to be changed as a result of a re-analysis 
of the neutronic and thermal-hydraulic characteristics. The fuel will 
use meat with an uranium density of 2.2 g/cm*. The fuel is not con- 
sidered as fully qualified in Japanese licensing. Therefore, the appli- 
cation on the use of 20% LEU fuel in JRR-4 will be delayed until 
after the irradiation test. The safety analysis reports for licensing 
review are being prepared. 


5367 (JAERI-M—84-073, pp 246-255) Operating expe- 
rience, measurements, and analysis of the LEU whole core 
demonstration at the FNR. Weha, D.K.; Drumm, C.R.; 
King, J.S.; Martin, W.R.; Lee, J.C. (Michigan Univ., Ann 
Arbor (USA). a. of Nuclear Engineering). May 1984. 
NTIS (US Sales Only), PC A24/MF A0Ol1. File Number 
DE86780116. (CONF-8310176—). 
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From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The 2-MW Ford Nuclear Reactor at the University of 
Michigan is serving as the demonstration reactor for the MTR-type 
low enrichment (LEU) fuel for the Reduced Enrichment for Re- 
search and Test Reactor program. Operational experience gained 
through six months of LEU core operation and seven months of 
mixed HEU-LEU core operation is presented. Subcadmium flux 
measurements performed with rhodium self-powered neutron detec- 
tors and iron wire activations are compared with calculations. 
Measured reactivity parameters are compared for HEU and LEU 
cores. Finally, the benchmark calculations for several HEU, LEU, 
and mixed HEU-LEU FNR cores and the International Atomic 
Energy Agency (IAEA) benchmark problem are presented. 


5368 (JAERI-M—84-073, pp 268-278) Fuel enrichment 
reduction for heavy water moderated research reactors. 
McCulloch, D.B. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights). May 1984. NTIS 
(US Seles Only), PC A24/MF AOl. File Number 
DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Twelve heavy-water-moderated research reactors of signifi- 
cant power level (5 MW to 125 MW) currently operate in a 
number of countries, and use highly enriched uranium (HEU) fuel. 
Most of these reactors could in principle be converted to use urani- 
um of lower enrichment, subject in some cases to the successful de- 
velopment and demonstration of new fuel materials and/or fuel ele- 
ment designs. It is, however, generally accepted as desirable that 
existing fuel element geometry be retained unaltered to minimise 
the capital costs and licensing difficulties associated with enrich- 
ment conversion. The high flux Australian reactor, HIFAR, at 
Lucas Heights, Sydney is one of 5 Dido-class reactors in the above 
group. It operates at 10 MW using 80% ***U HEU fuel. Theoreti- 
cal studies of neutronic, thermohydraulic and operational aspects of 
converting HIFAR to use fuels of reduced enrichment have been 
made over a period. It is concluded that with no change of fuel 
element geometry and no penalty in the present HEU fuel cycle 
burn-up performance, conversion to MEU (nominally 45% **°U) 
would be feasible within the limits of current fully qualified U-Al 
fuel materials technology. There would be no significant, adverse 
effects on safety-related parameters (e.g. reactivity coefficients) and 
only small penalties in reactor flux. Conversion to LEU (nominally 
20% **°U) a similar basis would require that fuel materials of about 
2.3 g U cm™® be fully qualified, and would depress the in-core ther- 
mal neutron flux by about 15 per cent relative to HEU fuelling. In 
qualitative terms, similar conclusions would be expected to hold for 
a majority of the above heavy water moderated reactors. 


5369 (JAERI-M—84-073, pp 227-233) Progress of re- 
duced enrichment program in JMTR. Nakayama, F.; Itaba- 
shi, Y.; Kanekawa, H.; Oyamada, R.; Saito, M.; Nagamat- 
suya, T. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). May 1984. NTIS (US 
Sales Only), PC A24/MF A01. File Number DE86780116. 
(CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

The conversion program in which the fuels for the Japan 
Materials Testing Reactor (JMTR) are changed from highly en- 
riched uranium (93%, HEU) to medium enriched uranium (45%, 
MEU) has been formed on the basis that increased uranium content 
in the fuel core is achieved without any significant alteration both 
in dimensions and shape from those of the HEU through the fol- 
lowing four steps: (1) fabrication of dummy fuels with depleted ura- 
nium and hydraulic tests on them, (2) critical experiments in the 
critical facility (JMTRC), (3) irradiation tests in the JMTR, and (4) 
demonstration tests in the JMTR. The purposes of each step are to 
(1) confirm fabrication and inspection techniques and confirm the 
structural strength by hydraulic tests in the first step, (2) measure 
the neutronic characteristics in the second step, (3) confirm fuel in- 
tegrity during irradiation and conduct post irradiation tests in the 
third step, and (4) confirm whether the JMTR operates satisfactori- 
ly under routine operating conditions and check the safety of the 
reactor in the fourth step. Presently, the second step, measurement 
of neutronic characteristics, is under way. 
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5370 (ORNL/TM—9659) Oak Ridge Research Reactor 
quarterly report, January, February, and March 1985, Cor- 
bett, B.L.; Lance, E.D. (Oak Ridge National Lab., TN 
(USA)). Aug 1985. Contract AC05-840R21400. 28p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85018122. 

The ORR operated at an average power level of 29.9 MW 
for 71.8% of the time during January, February, and March of 
1985. The reactor was shut down on five occasions, all of which 
were scheduled. Reactor downtime needed for refueling and checks 
was normal. The reactor remained available for operation 74.1% of 
the time. Maintenance activities were essentially routine in nature 
with the exception of repairs to the reactor primary exit water line. 
In-service inspection completed during the quarter included the 
visual inspection of the 24-in. primary coolant line strainer and 
decay tank. 11 tabs. 
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REFER ALSO TO CITATION(S) 5390 


5371 (ANL/RERTR/TM—6, pp 196-200) Operational 
impacts of low enrichment uranium fuel conversion on the 
Ford Nuclear Reactor. Burn, R.R. (Univ. of Michigan, Ann 
Arbor). Jul 1985. NTIS, PC A22/MF A011. File Number 
DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The University of Michigan Department of Nuclear Engi- 
neering and the Michigan Memorial-Phoenix Project have been en- 
gaged in a cooperative effort with Argonne National Laboratory to 
test and analyze low enrichment fuel in the Ford Nuclear Reactor 
(FNR). The effort was begun in 1979, as part of the Reduced En- 
richment Research and Test Reactor (RERTR) Program, to dem- 
onstrate on a whole-core basis the feasibility of enrichment reduc- 
tion from 93% to below 20% in MTR-type fuel designs. The first 
low enrichment uranium (LEU) core was loaded in the FNR and 
criticality was achieved on December 8, 1981. Critical loading was 
followed by a period of about six weeks of low power testing and 3 
months of high power testing during which control rod worths, full 
core flux maps, and in-core and ex-core spectral measurements 
were made. Fuel design, conversion schedule, and results are dis- 
cussed. 


5372 (ANL/RERTR/TM—6, pp 201-210) Measure- 
ments of the HEU and LEU in-core spectra at the Ford Nu- 
clear Reactor. Wehe, D.K.; King, J.S.; Lee, J.C.; Martin, 
W.R. (Oak Ridge National Lab., TN). Jul 1985. NTIS, PC 
A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). Contract AC05-840R21400. 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The Ford Nuclear Reactor (FNR) at the University of 
Michigan has been serving as the test site for a low-enriched urani- 
um (LEU) fuel whole-core demonstration. As part of the experi- 
mental program, the differential neutron spectrum has been meas- 
ured in a high-enriched uranium (HEU) core and an LEU core. 
The HEU and LEU spectra were determined by unfolding the 
measured activities of foils that were irradiated in the reactor. 
When the HEU and LEU spectra are compared from 1 MeV to 10 
MeV, significant differences between the two spectra are apparent 
below 10 eV. These are probably caused by the additional *°*U res- 
onance absorption in the LEU fuel. No measurable difference 
occurs in the shape of the spectra above 1 MeV. 


5373 (ANL/RERTR/TM—6, pp 275-288) Neutronics 
research 


design of upgraded JRR-3 reactor. Tsuruta, H.; 
Ichikawa, H.; Iwasaki, J. (Japan Atomic Energy Research 
Institute, Tokai-mura). Jul 1985. NTIS, PC A22/MF AOl1. 
File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The research reactor JRR-3 is under upgrading to enhance 
the usefulness of the reactor by increasing the power from 10 to 20 
MW. The new reactor is a pool type fueled with low-enriched ura- 
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nium fuel. The neutronics calculations were carried out on the re- 
actor using 20% enriched U*Alx-Al plate-type fuel with 2.2 g U/ 
cm, The results show that the core performances, such as reactiv- 
ity, neutron flux, and burnup, are sufficient for beam experiments, 
material testing, and isotope production. 


5374 (ANL/RERTR/TM—6, pp aa Comparison 
of thermohydraulic and nuclear aspects in a standard HEU 
core and a typical LEU core for the HFR Petten - a case 
study. Pruimboom, H.; Tas, A. (Netherlands Energy Re- 
search Foundation (ECN), Petten). Jul 1985. NTIS, PC 
A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Within the framework of the RERTR program various 
HEU-LEU core calculations have been performed by Argonne Na- 
tional Laboratory (ANL) in a cooperative effort with ECN and 
JRC Petten. The main purpose of this work has been to gain com- 
petence in analyzing HEU-LEU core conversion for high power 
Materials Testing Reactors and to assist in a possible HEU-LEU 
conversion of the HRF Petten. For reference purposes the present 
HFR standard core (HEU) in the present vessel geometry was cal- 
culated at first. As a next step the new vessel geometry and the in- 
creased fuel weights were taken into account. Subsequently various 
LEU HFR core options have been analyzed. Main parameters in 
the LEU study were the uranium loading in the meat, the fuel type, 
the thickness of the meat, the number of fuel plates per element and 
the type of burnable poison applied. Though the study has not yet 
been complete, one of its striking preliminary results concerns the 
increased power peaking in the LEU fuel elements as compared 
with the HEU situation. A preliminary analysis of the thermal char- 
acteristics of a typical LEU core as compared with a standard 
HEU core has been made and is presented in the paper. A short 
survey of the various HEU and LEU calculations is given. The 
thermal safety analysis procedure for the HFR, as based on the 
flow instability criterion, is clarified. Finally, the thermal compari- 
son HEU versus LEU and the resulting conclusions are presented. 


5375 (ANL/RERTR/TM—6, 323-333) Neutronics 
study of LEU fuel options for the * HER-P Petten. Deen, J.R.; 
NT ro J.L. (Argonne National Lab., IL). Jul 1985. 

A22/MF AOl. File Number DE85017315. 
(CONF- 8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The standard HEU fuel cycle characteristics are compared 
with those of several different LEU fuel cycles in the new vessel 
configuration. The primary design goals were to provide similar re- 
activity performance and neutron flux profiles with a minimal in- 
crease in ***U loading. The fuel cycle advantages of Cd burnable 
absorbers over ’°B are presented. The LEU fuel cycle requirements 
were calculated also for an extended 32-day cycle and for a reload 
batch size reduction from six to five standard elements for the 
standard 26-day cycle. The effects of typical in-core experiments 
upon neutron flux profiles and fuel loading requirements are also 
presented. 


5376 (ANL/RERTR/TM—6, pp 337-351) Study on 
Al-alloy or silicide LRU for DR 3 in Denmark. ; 
(Riso National Lab., Roskilde, Denmark). Jul 1985. NTIS, 
PC A22/MF AOl. File Number DE85017315. (CONF- 
8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The 10 MW D:O-moderated and -cooled research reactor 
DR3 has at present HEU fuel available for continued operation till 
early 1988. This report presents the status of a feasibility study pre- 
pared for selection of the best suited candidate LEU fuel type for 
DR 3 at a potential conversion in 1988. At the moment two alter- 
natives are evaluated: UAI-alloy with modified geometry and UsSie 
with unchanged geometry. A decision on the type selected for fur- 
ther investigation is expected late 1984. The investigation should 
comprise development, in- and out-of-pile-testing and licensing ac- 
tivities on the potential LEU option. 
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5377 (ANL/RERTR/IM—6, pp 352-362) Perform- 
ance aid fuel cycle cost study of the R2 reactor with HEU 
and LEU fuels. Pond, R.B.; Freese, K.E.; Matos, J.E. (Ar- 
gonne National Lab., IL). Jul 1985. NTIS, PC A22/MF 
A01. File Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

A systematic study of the experiment performance and fuel 
cycle costs of the 50 MW R2 reactor operated by Studsvik Energi- 
teknik AB has been performed using the current R2 HEU fuel, a 
variety of LEU fuel element designs, and two core-box/reflector 
configurations. The results include the relative performance of both 
in-core and ex-core experiments, control rod worths, and relative 
annual fuel cycle costs. 


5378 (ANL/RERTR/TM—6, pp 363-374) Neutronic 
analysis of the JMTR with LEU fuel and burnable poison. 
Nagaoka, Y.; Oyamada, R.; Matos, J.E.; Woodruff, W.L. 
(Japan Atomic Energy Research Institute, Ibaraki-Ken). Jul 
1985. NTIS, PC A22/MF AO1. File Number DE85017315. 
(CONF-8410173—). 


From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

The results of neutronics calculations are presented for the 
JMTR equilibrium core with LEU silicide fuel, boron and cadmium 
burnable poisons in the sideplates, and a cycle length of 24 days in- 
stead of 11 days with the current HEU fuel. The data indicate that 
several options are feasible provided that silicide fuels with high 
uranium densities are successfully demonstrated and licensed. 


5379 (ANL/RERTR/TM—6, pp 411-420) Normal and 
abnormal conditions of operation of MPR 30 - BATAN. 
Nurdin, M. (National Atomic Energy Agency, Jakarta, In- 
donesia). Jul 1985. NTIS, PC A22/MF A0Ol1. File Number 
DE85017315. (CONF-8410173—). 


From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

Heat generated in the reactor core is extracted in order to 
maintain the optimal condition of the core and to maintain the rec- 
ommended conditions of various experiments taking place in the 
core. Based on safety criteria imposed on the design of MPR-30- 
BATAN and due to the fluid system design, this paper discusses 
the conditions of reactor operation during normal and abnormal 
conditions. The abnormal conditions of operation studied here deal 
with the Loss-Of-Flow Accident (LOFA). Safety margins against 
flow instability are examined for a variety of operating conditions 
in both the steady state and the transient state. Reactivity Insertion 
Accidents (RIA) have also been studied in detail, but are not dis- 
cussed here. The results of this study support the flexibility, safety, 
and reliability of MPR 30-BATAN design under normal and abnor- 
mal operating conditions. 


5380 (ANL/RERTR/TM—6, pp 423-445) BR-2 mate- 
rials testing reactor and the RERTR Program, present status 
and future trends. Baugnet, J.M.; Beeckmans de West-Meer- 
beeck, A.; Lenders, H.; Leonard, F. (Centre d’Etude de 
l’Energie Nucleaire (CEN/SCK), Mol, Belgium). Jul 1985. 
NTIS, PC A22/MF AOl. File Number DE85017315. 
(CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

In the frame of the actual utilization of the BR-2 reactor, the 
possibility to reduce the enrichment of the fuel elements is exam- 
ined. The program of a test phase and the feasibility of the conver- 
sion are analyzed. 
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REFER ALSO TO CITATION(S) 5000, 5001, 5002, 5004, 5007, 5769 


$381 (AEEW-M—1923) Development of a thermite 

Se en Se oe ae eS 
coolant interaction studies. Millington, (UKAEA 
Atomic Energy Establishment, Winfrith). May 1984. 14p. 
NTIS (US es Only), PC A02/MF AOl1. File Number 
DE85703017. 

Studies of Molten Fuel Coolant Interaction in progress at 
Winfrith require a controlled and consistent means of introducing 
the molten fuel into the coolant. The development of a reliable 
charge container capable of achieving those aims is reported here. 
Improvements in the integrity of the charge container and the 
means of controlling its release are fully described with comments 
on the success of its introduction into the MFCI programme. 


(AEEW-M—2100) Rewetting during bottom flood- 
oe Pearson, K.G. Atomic Energy Establishment, 
Winfrith). Nov 1984. 28p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number E85703026. 

A qualitative description of the rewetting process during 
bottom reflooding of a PWR is presented. Rewetting is seen as the 
end product of a path taken over a heat transfer surface which de- 
fines how the surface heat flux varies with surface temperature and 
with distance from the rewetting front. The main components are 
liquid contact, vapour convection and thermal radiation. In this 
paper the general topography of the heat transfer surface is de- 
duced from consideration of the ways in which the conditions of 
the vapour and liquid phases in the flow are expected to vary with 
distance from the rewetting front. The deduced surface has a heat 
transfer ridge which decreases in height, and whose steep face 
moves to lower temperatures, with increasing distance from the 
rewetting front, and a valley which becomes negative with increas- 
ing distance. There is a different surface for each position along a 
subchannel, strongly influenced by the proximity of spacer grids, 
and by whether these grids are wet or dry. The form of this family 
of heat transfer surfaces is used to explain the phenomena of re- 
flooding of clusters of heated rods. 


5383 (AEEW-M—z2124) Simple model of the dynamics 
of the MFTF rig when used for pool experiments. Fletcher, 
D.F. Atomic Energy Establishment, Winfrith). 
Jul 1984. 12p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number 1 DE8570301 8. 

This paper examinec the validity of the method used to 
measure mechanical work yields, in the pool-type molten fuel cool- 
ant interaction (MFCI) experiments carried out at Winfrith. A 
Newtonian model is used to determine the effects of variation of 
cover gas volume, cover gas pressure and MFCI scale, on the accu- 
racy with which the yield can be determined experimentally. It is 
concluded that the experimental method, as applied to the analysis 
of the MFTF experiments, gives a good estimate of the yield over 
a wide range of the experimental conditions used. However, it is 
shown that, for the case of an exceptionally small cover gas 
volume, the method of yield measurement would give an anoma- 
lous, low result. 


5384 (AEEW-M—2178) Description of fractional facto- 
rial experimental design and its application to the molten fuel 
test facility. Fletcher, D.F. Atomic Energy Es- 
tablishment, Winfrith). Nov 1984. 1 NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85703021. 

Factorial design and fractional factorial design methods are 
described and example test matrices are presented. The application 
of the fractional factorial design to a particular series of experi- 
ments planned to study mixing of melt and water is described. The 
advantages and disadvantages of using a fractional factorial scheme 
compared to using a on¢-factor-at-a-time scheme are discussed. 
Methods of determining which factors and interactions have an 
effect on the outcome of the experiment are described. The meth- 
ods described here can be applied to any situation where informa- 
tion about the effect of several factors, on a single test statistic is 
required in as few as possible experiments. 
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5385 (AEEW-R—1638) Experimental study of steam ex- 
plosions involving CORIUM melts. Millington, R.A. 
(UKAEA Atomic Energy Establishment, Winfrith). May 
1984. 26p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85703022. 

An experimental programme to investigate molten fuel cool- 
ant interactions involving 0.5 kg thermite-generated CORIUM 
melts and water has been carried out. System pressures and initial 
coolant subcoolings were chosen to enhance the probability of 
steam explosions. Yields and efficiencies of the interactions were 
found to be very close to those obtained from similar experiments 
using molten UO, generated from a Uranium/Molybdenum Triox- 
ide thermite. 


(AEEW-R—1721) RETRAN-02 model of the 
Sizewell B PCSR design - the Winfrith one-loop model, ver- 
sion 3.0. Kinnersly, S.R. (UKAEA Atomic Ener 
lishment, Winfrith). Nov 1983. 89p. NTIS (US 
PC A05/MF AO1. File Number DE85703027. 

A one-loop RETRAN-02 model of the Sizewell B Pre Con- 
struction Safety Report (PCSR) design, set up at Winfrith, is de- 
scribed and documented. The model is suitable for symmetrical 
pressurised transients. Comparison with data from the Sizewell B 
PCSR shows that the model is a good representation of that design. 
Known errors, limitations and deficiencies are described. The mode 
of storage and maintenance at Winfrith using PROMUS (Program 
Maintenance and Update System) is noted. It is recommended that 
users modify the standard data by adding replacement cards to the 
end so as to aid in identification, use and maintenance of local ver- 
sions. 


5387 (AEEW-R—1771) Air/water simulation of dryout 
in boiling particle beds. Jones, K. Atomic Ener, 
Establishment, Winfrith). Oct 1984. . NTIS (US 
Only), PC A02/MF AO1. File Number DE85703024. 

Experimental studies of boiling in particle beds, representing 
reactor core debris, tend to be restricted to very small beds com- 
pared with what may be found in a real reactor accident situation. 
Experimental difficulties and costs are the restricting factors. There 
exists the possibility of getting around the problem by using air and 
water to simulate some of the many features of boiling in a particle 
bed. The idea has been examined experimentally. The results are in- 
conclusive however, because they raise doubts about the interpreta- 
tion of existing dry-out data. There is a possibility that flow maldis- 
tribution, which has not so far been allowed for, may be a key 
factor in the operation of a boiling bed. The subject requires further 
study. 


5388 (AEEW-R—1853) Experimental simulation of a 
light aircraft crash on to a nuclear power plant auxiliary 


building roof. Barnes, D.; Barr, Garton, G.; Teen 
W.D.; Neilson, AJ. (UKAEA Atomic Ener, a 

ment, Winfrith). Aug 1984. 68p. NTIS (US aly, PC 
A04/MF AO1. File Number DE85703025. 

The experiments described were conducted at a reduced 
scale with geometric dimensions of prototype structures of one-fifth 
full size. The target was based on the auxiliary buildings for the 
proposed Sizewell PWR. Descriptions of the simulated aircraft 
model and the test panels are given, together with the instrumenta- 
tion. Details are given of the test programme and the results are 
summarized and discussed. Comparison is made of the model air- 
craft tests with an equivalent hard missile impact. 


(ANL/RERTR/TM—, 
the. ag experiment on Dreier, J.; 
Winkler, H. (Swiss Federal Institute for Reactor Research, 
WwW i en). Jul 1985. NTIS, PC A22/MF AOl1. File 
Number DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

A mockup experiment has been performed to verify the heat 
transfer model for a partial loss of coolant accident in the swim- 
ming pool reactor SAPHIR. Three coolant channels with the same 
dimensions as in a SAPHIR fuel element were simulated using four 
electrically heated plates. For a water level such that the heated 
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plates are partially submerged, plate temperatures remain below 
160°C for plate powers of up to 650 W. For water levels low 
enough to just block the channels, plate temperatures of 400°C are 
reached for plate powers as low as 60 W. Details of the experiment 
and further results are discussed. 


5390 (ANL/RERTR/TM—6 p a 7 
consequence analysis with HEU and ‘LE 'U fuels. W: 

W.L.; Warinner, D.K.; Matos, J.E. (Argonne National Lab., 
IL). ‘Jul 1985. NTIS, PC A22/MF AOl. File Number 
DE85017315. (CONF-8410173—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Argonne, IL, USA (14 Oct 1984). 

A model for estimating the radiological consequences from a 
hypothetical accident in HEU and LEU fueled research and test re- 
actors is presented. Simple hand calculations based on fission prod- 
uct yield table inventories and non-site specific dispersion data may 
be adequate in many cases. However, more detailed inventories and 
site specific data on meteorological conditions and release rates and 
heights can result in substantial reductions in the dose estimates. 
LEU fuel gives essentially the same doses as HEU fuel. The pluto- 
nium buildup in the LEU fuel does not significantly increase the ra- 
diological consequences. The dose to the thyroid is the limiting 
dose. 


5391 (BNL-NUREG—36711) Nuclear power plant simu- 
lation on the AD10. Wulff, W.; Cheng, H.S.; Mallen, A.N.; 
Stritar, A. (Brookhaven National Lab., Upton, NY (USA)). 
1985. Contract AC02-76CH00016. 9p. (CONF-8506168—1). 
NTIS, PC A02/MF AOi - GPO. File Number TI85014834. 


From ADIUS meeting; Kissimmee, FL, USA (17 Jun 1985). 
A combination of advanced modelin g techniques and the 


modern, special-purpose peripheral minicomputer AD10 is present- 
ed which affords realistic predictions of plant transient and severe 
off-normal events in LWR power plants through on-line simulations 
at a speed ten times greater than actual process speeds. Results are 
shown for a BWR plant simulation. The mathematical models ac- 
count for nonequilibrium, nonhomogeneous two-phase flow effects 
in the coolant, for acoustical effects in the steam line and for the 
dynamics of the recirculation loop and feedwater train. Point kinet- 
ics incorporate reactivity feedback for void fraction, for fuel tem- 
perature, for coolant temperature, and for boron concentration. 
Control systems and trip logic are simulated for the nuclear steam 
supply system. 4 refs., 3 figs. 


5392 (BNL-NUREG—36891) Effects of rod worth and 
drop speed on the BWR off-center rod drop accident. Co- 
kinos, D.M.; Carew, J.F. (Brookhaven National Lab., 
Upton, NY (USA)). 1985. Contract AC02-76CH00016. 6p. 
(CONF-851115—13). NTIS, PC A02/MF A0O1 - GPO. File 
Number T185017842. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

BWR off-center RDA calculations have been performed for 
selected rod worths and drop speeds. While in all cases the peak 
fuel enthalpy was well below the 280 cal/g fuel criterion, a substan- 
tial sensitivity to control rod worth and rod drop speed was ob- 
served. 


5393 (BNL-NUREG—37132) RAMONA-3B/MINET 
composite representation of BWR thermal-hydraulic systems. 
Van Tuyle, G.J.; Slovik, G.; Cazzoli, E.G.; N T.C.: 
GUPpy. J.G. (Brookhaven National Lab., Upton, NY 

A)). 1985. Contract AC02-76CH00016. 8p. (CONF- 
851007—15). NTIS, PC A02/MF AO! - GPO. File Number 
T186002928 

From 3. international meeting on reactor thermal hydraulics; 
Newport, RI, USA (15 Oct 1985). 

The modification and interfacing of two computer codes, 
RAMONA-3B and MINET, for the thermal hydraulic transient 
analysis of a Boiling Water Reactor nuclear steam supply system, is 
described. The RAMONA-3B code provides for multi-channel 
thermal hydraulics and three-dimensional (or one-dimensional) neu- 
tron kinetics analysis of a boiling water reactor core. The 
RAMONA-3B system representation terminates at the end of the 
steam line and at the junction of the feedwater line at the vessel 
inlet. By interfacing RAMONA-3B with MINET, a generic bal- 
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ance-of-plant systems analysis code, a complete BWR systems code 
with detailed core modeling was obtained. The result is a code of 
particular importance to the analysis of transients such as ATWS. 
A comparison between the 3-D and 1-D neutronics representation 
is provided, along with a test case utilizing the composite 
RAMONA-3B/MINET code. 


5394 (BNL-NUREG—37133) Containment building at- 
mosphere response during severe accidents in high tempera- 
ture gas-cooled reactors. Kroeger, P.G.; Chan, B.C. (Brook- 
haven National Lab., Upton, NY (USA)). 1985. Contract 
AC02-76CH00016. 8p. (CONF-851007—16). NTIS, PC 
A02/MF AO! - GPO. File Number T1I86002930. 

From 3. international meeting on reactor thermal hydraulics; 
Newport, RI, USA (15 Oct 1985). 

Several safety evaluations for large High Temperature Gas 
Cooled Reactors (HTGR), using a Prestressed Concrete Reactor 
Vessel (PCRV) design, have concluded that Unrestricted Core 
Heatup Accidents (UCHA) present the most important severe acci- 
dents, resulting in the dominant source term. While the core ther- 
mohydraulic transients for such accident sequences have been pre- 
sented previously, the subject of this paper is the containment 
building (CB) atmosphere transient, with primary emphasis on the 
CB atmosphere temperature and pressure, as overpressurization is 
the most likely failure mode. 


5395 (BNL-NUREG—37185) Human Reliability Analy- 
sis: session summary. Hall, R.E. (Brookhaven National Lab., 
Upton, NY (USA)). 1985. Contract AC02-76CH00016. 3p. 
(CONF-8506100—7). NTIS, PC A02/MF AO1 - GPO. File 
Number T186002929. 

From 3. IEEE conference on human factors and power 
plants; Monterey, CA, USA (23 Jun 1985). 

The use of Human Reliability Analysis (HRA) to identify 
and resolve human factors issues has significantly increased over 
the past two years. Today, utilities, research institutions, consulting 
firms, and the regulatory agency have found a common application 
of HRA tools and Probabilistic Risk Assessment (PRA). The "1985 
IEEE Third Conference on Human Factors and Power Plants” de- 
voted three sessions to the discussion of these applications and a 
review of the insights so gained. This paper summarizes the three 
sessions and presents those common conclusions that were dis- 
cussed during the meeting. The paper concludes that session par- 
ticipants supported the use of an adequately documented “living 
PRA” to address human factors issues in design and procedural 
changes, regulatory compliance, and training and that the tech- 
niques can produce cost effective qualitative results that are com- 
plementary to more classical human factors methods. 


5396 (CEGB-TPRD/B—0514/R84) Potential for reduc- 
ing the radiological consequences of reactor decommissioning 
through selection of construction materials for activated com- 

ponents. Woollam, P.B. (Central Electricity Generating 
Board Berkeley (UK). Berkeley Nuclear Labs.). Aug 1984. 

. (DECOM—84/2). NTIS (US Sales Only), PC A03/ 
M ’ AOI. File Number DE85703028. 

This report considers whether it may be possible to reduce 
the radiological consequences of reactor decommissioning by care- 
ful attention to the specification of the elemental concentration of 
materials used in the reactor’s construction. In particular, consider- 
ation is given to the potential for reduction of the concentration of 
elements known to activate to long lived daughter isotopes. Two 
particular areas are addressed, both applied to Sizewell ‘B’ PWR. 
The first is the choice of raw materials for the construction of the 
concrete bioshield to minimise future waste arisings. The second is 
the specification of some trace element concentrations in the steel 
pressure vessel and reactor internal structures to minimise personnel 
exposure at time. The report presents extensive 
analyses of many of the candidate raw materials for Sizewell 'B’ 
concrete, including PFA, and derives the radiological consequences 
for the eventual disposal of these materials to a hypothetical munic- 
ipal land fill waste site. Data are also presented on the concentra- 
tions of important elements activating to gamma emitting daughter: 
in type 304 stainless steels, leading to an assessment of likely dose 
equivalent rates at decommissioning time from the pressure vessel 
and from the internal components. 
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5397 (CONF-850810—28) Freezing controlled penetra- 
tion of molten metals flowing through stainless steel tubes. 
Sienicki, J.J.; Spencer, B.W.; Vetter, D.L.; Wesel, R.H. (Ar- 
National Lab., IL (USA)). 1985. Contract W-31-109- 
NG-38. 11p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85018394. 

From National heat transfer conference; Denver, CO, USA 
(4 Aug 1985). 

The freezing controlled penetration potential of molten 
metals flowing within stainless steel structure is important to the 
safety assessment of hypothetical severe accidents in liquid metal 
reactors. A series of scoping experiments has been performed in 
which molten stainless steel and nickel at various initial tempera- 
tures and driving pressures were injected downward and upward 
into 6.4 and 3.3 mm ID stainless steel tubes filled with argon gas 
and initially at room temperature. In all tests, there was no evi- 
dence that the solid tube wall was wetted by the molten metals. 
The penetration phenomena are markedly different for downward 
versus upward injections. The dependency upon tube orientation is 
explained in terms of the absence of wetting. Complete plugs were 
formed in all experiments halting the continued injection of melt. 
Calculations with a fluid dynamics/heat transfer computer code 
show that the injected masses limited by plugging are consistent 
with freezing through the growth of a stable solidified layer (crust) 
of metal upon the solid tube wall. 23 refs., 5 figs., 2 tabs. 


5398 (CONF-851019—3) Isotopic fission product release 
from nuclear fuel under severe core damage accident condi- 
tions. Rest, J.; Osetek, D.J.; Hartwell, J.K. (Argonne Na- 
tional Lab., IL (USA); EG and G Idaho, Inc., Idaho Falls 
(USA)). Sep 1985. Contract W-31-109-ENG-38. 16p. NTIS, 
PC A02/MF AOI - GPO. File Number T186001820. 

From International symposium on source term evaluation for 
accident conditions; Columbus, OH, USA (28 Oct 1985). 

Isotopic fission gas release behavior during SFD tests 1-1, 1- 
3, and 1-4 is strongly dependent on the pre-test fuel history. For 
SFD 1-1, where the majority of all the fission products were gener- 
ated during the preconditioning period, very little difference in iso- 
topic release behavior between short- and long-lived species is pre- 
dicted. For the SFD 1-3 and 1-4 tests, where the majority of all 
short-lived fission gases decayed away during the 4-year cooling 
period, differences between the behavior of long- and short-lived 
species are predicted. Most of the intragranular fission product re- 
lease has been shown to be due to a grain-growth/grain-boundary- 
sweeping mechanism. In addition, fuel liquefaction/dissolution 
processes can lead to increased release under these degraded-core- 
accident conditions. These predictions follow the trend of the ob- 
served phenomena. 


5399 (CONF-8410142—85) Fission product transport 
analysis in a loss of decay heat removal accident at Browns 
Ferry. Wichner, R.P.; Weber, C.F.; Hodge, S.A.; Beahm, 
E.C.; Wright, A.L. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 15p. NTIS, PC A02/MF 
A01 - GPO; GPO Dep. File Number T186002275. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

paper summarizes an analysis of the movement of noble 

gases, iodine, and cesium fission products within the Mark-I con- 
tainment BWR reactor system represented by Browns Ferry Unit 1 
during a postulated accident sequence initiated by a loss of decay 
heat removal (DHR) capability following a scram. The event analy- 
sis showed that this accident could be brought under control by 
various means, but the sequence with no operator action ultimately 
leads to containment (drywell) failure followed by loss of water 
from the reactor vessel, core degradation due to overheating, and 
reactor vessel failure with attendant movement of core debris onto 
the drywell floor. 


5400 (CONF-8510153—1) Some advances in fracture 
studies under the heavy-section steel technology program. 
Pugh, C.E.; Corwin, W.R.; Bryan, R.H,; Bass, B.R. (Oak 
Ridge National Lab., TN ‘(USA)). 1985. Contract AC05- 

A03/MF AOl - GPO. File 


840R21400. 29p. NTIS, PC 
Number T185018096. 

From 11. MPA seminar; Stuttgart, F.R. Germany (10 Oct 
1985). 
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Recent results are summarized from HSST studies in three 
major areas that relate to assessing nuclear reactor pressure vessel 
integrity under pressurized-thermal-shock (PTS) conditions: irradia- 
tion effects on the fracture properties of stainless steel cladding, 
crack run-arrest behavior under nonisothermal conditions, and frac- 
ture behavior of a thick-wall vessel under combined thermal and 
pressure loadings. 


5401 (CONF-8510173—13) [Elastodynamic fracture 
analyses of large crack-arrest experiments. Bass, B.R.; Pugh, 
C.E.; Walker, J.K. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 2p. NTIS, "PC A02/MF 
A01. File Number TI86002455. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Results obtained to date show that the essence of the run- 
arrest events, including dynamic behavior, is being modeled. Re- 
fined meshes and optimum solution algorithms are important pa- 
rameters in elastodynamic analysis programs to give sufficient reso- 
lution to the geometric and time-dependent aspects of fracture anal- 
yses. Further refinements in quantitative representation of material 
parameters and the inclusion of rate dependence through viscoplas- 
tic modeling is expected to give an even more accurate basis for 
assessing the fracture behavior of reactor pressure vessels under 
PTS and other off-normal loading conditions. 


5402 (EGG—2389) Benefits to the light water reactor 
industry resulting from reduced radiological source terms. 
Copp, R.D.; Dawson, K.S.; Griebenow, M.L.; Cooper, C.H. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Jun 1985. Con- 
tract AC0O7-761D01570. 52p. NTIS, PC A04/MF AO1. File 
Number DE86002295. 


This report evaluates the current regulatory requirements for 
licensing nuclear power plants and identifies those areas where 
modifications would result in benefits based on reductions in source 
term magnitudes and uncertainties. The approach consists of group- 
ing the potential regulatory uses of source term knowledge into six 
major categories and then listing the actions which might be taken 
in each category. The potential economic effects are assessed for 
the most promising actions. 13 refs. 


5403 (EGG-EA—7037) Conformance to Generic Letter 
83-28, Items 3.1.3 and 3.2.3, Beaver Valley, Unit No. 1, 
North Anna, Unit Nos. 1 and 2, Surry Unit Nos. 1 and 2 
(Docket Nos. 50-334, 50-338, 50-339, 50-280, and 50-281). 
Haroldsen, R. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Sep 1985. Contract AC07-76ID01570. 11p. NTIS, PC A02/ 
MF AOI - GPO. File Number T1I86003215. 

This report provides a review of the submittals for Beaver 
Valley, Unit No. 1, North Anna, Unit Nos. 1 and 2, and Surry, 
Unit Nos. 1 and 2, for conformance to Generic Letter 83-28, Items 
3.1.3 and 3.2.3. The specific plants selected were reviewed as a 
group because of similarity in type and applicability of review 
items. 


5404 (EGG-M—04681) Development of the severe core 
damage analysis package. Allison, C.M.; Howe, T.M. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 30 Nov 1981. Con- 
tract AC07-761D01570. 30p. (CONF-811103—70). NTIS, 
PC A03/MF A0O1 - GPO. Fite Number T185014372. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

As a result of the accident at Three Mile Island - Unit 2, the 
US Nuclear Regulatory Commission (NRC) has undertaken a re- 
search program with the purpose to quantitatively determine be- 
havior of light water reactor (LWR) cores beyond that expected in 
the current design bases accident. The program consists of the inte- 
grated components of (1) integral in-pile tests, (2) separate effects 
phenomenological experiments for the development and assessment 
of models of the governing phenomena, and (3) analytical model 
development. The anlaytical component of the program includes 
development of the integral Severe Core Damage Analysis Package 
(SCDAP) computer program. 39 refs. 
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5405 (EGG-PBS—6850) Interim technical evaluation 
report of testing procedures for activated carbon adsorbers in 
ventilation filter assemblies in nuclear power plants. Sill, 
C.W.; Scarpellino, C.D.; Tkachyk, J.W.; Grey, A.E.; Frank, 
C.W. (Idaho National Engineering ’Lab., Idaho Falls 
(USA)). May 1985. Contract ‘ACO7-761D01570. 66p. NTIS, 
PC A04/MF AO! - GPO. File Number TI86003249. 

Laboratory analysis of activated carbon is required by nucle- 
ar power plant technical specifications for use in Engineered Safety 
Feature (ESF) ventilation systems to determine the capability of 
those systems to remove radioiodines from air during normal oper- 
ation and following a design basis accident (DBA). The lask of 
agreement of laboratory results from a recent round robin raised 
concerns regarding the adequacy of the analyses, using the ASTM 
D3803-79 standard, to assure compliance with plant technical speci- 
fications. EG and G Idaho was contracted by the NRC to conduct 
a program to provide the bases for resolving these concerns. This 
EG and G report serves as an interim Technical Evaluation Report 
(TER) of the program and presents reviews of the ASTM D3803- 
79 standard and the commercial testing laboratories. Results of EG 
and G laboratory studies and the NRC/EG and G Interlaboratory 
Comparison are presented with conclusions and recommendations 
concerning changes required to improve the standard and its appli- 
cation. Possible revisions to plant technical specifications required 
to reflect the true capability of activated carbon to remove radioio- 
dines are also presented. 


5406 (EGG-SEMI—7022) Quick Look Report for Se- 
miscale MOD-2C Test S-FS-6. Boucher, T.J.; Hall, D.G. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1985. Con- 
tract AC07-761D01570. 179p. NTIS, PC A09/MF AO! - 
GPO. File Number T186003216. 

Results of a preliminary analysis of the third test performed 
in the Semiscale MOD-2C Steam Generator Feedwater and Steam 
Line Break (FS) experiment series are presented. Test S-FS-6 simu- 
lated a pressurized water reactor transient initiated by a 100% 
break in a steam generator bottom feedwater line downstream of 
the check valve. With the exception of primary pressure, the initial 
conditions represented the initial conditions used for the C-E 
System 80 Final Safety Analysis Report (FSAR) Appendix 15B cal- 
culations. The transient included an initial 600s period in which 
only automatic plant protection systems responded to the initiating 
event. This period was followed by a series of operator actions nec- 
essary to stabilize the plant and a subsequent operator controlled 
natural circulation cooldown and depressurization with upper head 
void collapse method investigations. The test results provided a 
measured evaluation of the effectiveness of the automatic responses 
in minimizing primary system overpressurization and operator ac- 
tions in stabilizing and recovering the plant. Test data also provided 
a basis for comparison with other tests in the series of the effects of 
break size on primary overpressurization and primary-to-secondary 
heat transfer. 


5407 (EPRI-NP—4101-SR, pp 1.1-1.16) Current esti- 
mates of seismic hazard in the Eastern United States. Kim- 


ball, J.K.; Reiter, L. (Nuclear Regulatory Commission, 
Washin, DC). Aug 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1185920787. 
(CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

The purpose of this paper is to provide some background on 
the seismological and geological considerations which have, at least 
in part, led to consideration of earthquakes larger than the safe 
shutdown earthquake (SSE) and to discuss some preliminary results 
from an NRC funded program aimed at making probabilistic esti- 
mates of seismic hazard for all nuclear power plant sites east of the 
Rocky Mountains. The division between east and west is roughly 
made on the basis of activity and understanding. West of the Rocky 
Mountains, seismic activity, related to plate margin processes, is 
more frequent, better defined, and better understood. East of the 
Rocky Mountains, seismic activity, related to intraplate processes, is 
less frequent, not as well defined, and poorly understood. Most, but 
not all of the attention, has been focussed on earthquakes larger 
than the SSE in the eastern part of the country. 


5408 (EPRI-NP—4101-SR, pp 2.1-2.15) Various types 
of reported seismic margins and their uses. Kennedy, R.P. 
(Structural Mechanics Associates, Newport Beach, CA). 
Aug 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T185920787. (CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

Nuclear power plant structures and safety-related systems 
have been generally designed conservatively for a safe shutdown 
earthquake (SSE) and more conservatively for a smaller operating 
basis earthquake (OBE). Depending upon the relative conservatism 
of the design criteria, either the SSE or the OBE will control the 
design. In recent years, increasing knowledge in the geoscience 
field has led to a better understanding that, although highly unlike- 
ly, it is possible for the nuclear power plant to be subjected to 
earthquake ground motion greater than the ground motion for 
which the plant was designed. For this reason, interest has devel- 
oped in demonstrating that nuclear plant structures and safety-relat- 
ed systems can safely withstand earthquake ground motion larger 
than their design earthquake ground motions (SSE and OBE). 
Within this paper, this larger-than-design earthquake ground motion 
will be called the seismic margin earthquake (SME) to distinguish it 
from the design earthquakes. The goal is to determine the perform- 
ance of already-designed structures, components, and systems when 
subjected to the SME. Different and generally more liberal criteria 
should be used when evaluating the performance of structures, 
components and systems for the SME than were used in design. 
Retrofit, and redesign, should only be contemplated if one cannot 
show a seismic margin greater than unity for the SME using these 
more liberal criteria. In other words, the SME is not a design 
earthquake. It is not a replacement for the SSE and generally has 
nothing to do with design. The SME is a performance-check earth- 
quake. 


5409 (EPRI-NP—4101-SR, pp 3.1-3.17) Factors con- 
trolling strength of structures, and anticipated ov 

for seismic load conditions. Singh, A.K. (Sargent & Lundy 
Engineers, Chicago, IL). Aug 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1185920787. (CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

This paper discusses how the safe shutdown earthquake 
level, the ratio of operating basis earthquake to safe shutdown 
earthquake level, the shape of the earthquake spectra and the mod- 
eling of the structure affect the seismic overstrength of structures. 
The relationship between actual mean strength and the minimum 
specified strength of concrete and structural steel is also presented. 
The paper identifies which concrete and steel structures are gener- 
ally sized for earthquake loads and which are generally sized for 
other factors, e.g., tornado missiles, loss of coolant accident pres- 
sure loads, equipment laydown loads and radiation shielding. The 
results of a study evaluating the mean ultimate capacity of a pres- 
surized water reactor containment are presented to show that in 
terms of a ground motion, the seismic capacity may be four to five 
times the design safe shutdown earthquake level. 


(EPRI-NP—4101-SR, pp 4.1-4.26) Note on non- 
linear seismic response of reinforced concrete structures with 
low initial periods. Sozen, M.A. (Univ. of Illinois, Urbana). 
Aug 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T185920787. (CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

This note was prepared to illustrate by specific examples an 
opinion on the seismic response of reinforced concrete structures 
with low initial periods. The object is to point out what the writer 
considers to be important in relation to the behavior of such struc- 
tures at levels of ground shaking higher than indicated by design 
criteria. Structures of concern are assumed to have low initial peri- 
ods. A structure with a low initial period is assumed to have both 
of two attributes: (a) its flexural stiffness is high so that its total 
overall lateral deformation is not dominated by flexural deformation 
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and (b) its calculated period is below the one at which the calculat- 
ed response spectrum may be idealized to change from the nearly- 
constant acceleration to the nearly-constant velocity response 
range. 


5411 (EPRI-NP—4101-SR, pp 5.1-5.27) Post-elastic be- 
havior of steel structures. Mahin, S.A. (Univ. of California, 
Berkeley). Aug 1985. Research Reports Center, Box 50490, 
Palo , CA 94303. File Number T185920787. (CONF- 
8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

This paper is intended as a brief review of some of the spe- 
cial problems associated with evaluating the seismic performance 
capabilities of existing structural steel facilities of the type used in 
nuclear power generating plants. Primary emphasis is placed on the 
effects of unusually severe seismic excitations that can produce 
overstress and yielding in primary structural members. Three basic 
issues are discussed: first, can the stringent performance require- 
ments for nuclear power plants be satisfied while permitting such 
inelastic behavior, and if so, are special design and evaluation pro- 
cedures necessitated? Secondly, are the available design and analy- 
sis procedures applicable to existing structures as well as to new 
construction? And, thirdly is there sufficient information currently 
available to implement these procedures on a rational basis? Obser- 
vations based on current experimental and analytical research, post- 
earthquake reconnaissance surveys as well as on common design 
and construction practices are discussed to give insight into these 
problem areas. In addition, recommendations for further study and 
research are offered. 


5412 (EPRI-NP—4101-SR, pp 6.1-6.14) Influence of 
soil conditions on nonlinear structure response. Christian, 
J.T. (Stone & Webster Engineering Corp., Boston, MA). 
Aug 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T185920787. (CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

A review of the literature reveals that very little has been 
written about the effects of soil conditions on non-linear, dynamic, 
structural response. There has been considerable attention paid to 
various aspects of non-linear behavior on the part of the soil, but 
most coupled analyses of soil and structure have assumed linear 
models for the structure. Therefore, it seems most appropriate to 
proceed by examining first the current state of knowledge regard- 
ing soil-structure interaction, in which the non-linearity of the soil 
is usually accounted for by an approximate linearization of the 
problem. Over the past two decades, there has evolved a consider- 
able body of information and experience that makes it possible to 
draw a number of practical conclusions regarding the importance 
of various aspects of soil-structure interaction for small to moderate 
levels of seismic excitation. Next, there is a brief summary of some 
results obtained by numerical modeling of complicated constitutive 
relations for very large levels of acceleration. Finally, some practi- 
cal implications and recommendations are given. 


5413 (EPRI-NP—4101-SR, pp 7.1-7.9) Seismic re- 
sponse characteristics of structural systems at various levels 
of post-elastic behavior (analysis and evaluation) - and 


assessment. Hall, W.J. (Univ. of Illinois, Urbana-Cham- 
paign) Aug 1985. Research Reports Center, Box 50490, 

alo Alto, CA 94303. File Number T185920787. (CONF- 
8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

In this paper the author makes a series of brief observations 
relating to (a) the makeup of certain typical systems (including 
structural, mechanical and electrical component based systems); (b) 
observations relating to considerations of the environment (loading) 
and accommodations of these loadings (resistance); (c) some obser- 
vations on analysis; and (d) some concluding remarks about plausi- 
ble procedures for assessment of margins and documentation in a 
form that should be demonstrably defensible. 
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5414 (EPRI-NP—4101-SR, pp 8.1-8.12) Design of 
piping systems and their supports. Landers, D.F. (Teledyne 
Engineering Services, Waltham, MA). Aug 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T185920787. (CONF- 8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

EPRI currently has a program under consideration which 
would provide the necessary experimental evidence to determine: 
(1) failure mode of piping due to seismic and other dynamic loads; 
(2) dynamic capacity of piping components; (3) damping values for 
elastic and inelastic action; (4) alternate criteria for piping system 
design; and (5) demonstration of applicability of alternate criteria to 
industry. This program is crucial to the development of criteria 
which will provide seismic resistant piping and move the industry 
away from the concept of highly restrained systems. 


5415 (EPRI-NP—4101-SR, pp 9.1-9.24) Evaluation and 
summary of seismic response of above ground nuclear power 
plant piping to strong motion earthquakes. Stevenson, J.D. 
(Stevenson and Associates Inc., Cleveland, OH). Aug 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T185920787. (CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

The purpose of this paper is to summarize the observations 
and experience which has been developed relative to the seismic 
behavior of above-ground, building-supported, industrial type 
piping (similar to piping used in nuclear power plants) in strong 
motion earthquakes. The paper also contains observations regarding 
the response of piping in experimental tests which attempted to 
excite the piping to failure. Appropriate conclusions regarding the 
behavior of such piping in large earthquakes and recommendations 
as to future design of such piping to resist earthquake motion 
damage are presented based on observed behavior in large earth- 
quakes and simulated shake table testing. 


5416 (EPRI-NP—4101-SR, pp 10.1-10.9) Use of earth- 
quake experience to demonstrate the ic adequacy of 

pment. Ibanez, P. (Anco Engineers, Inc., Culver City, 
CA). Aug 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1185920787. (CONF- 
8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

The purpose of this paper is to orient the reader as to recent 
work by several American electric utilities, the US Nuclear Regula- 
tory Commission, and their consultants which is leading to the ac- 
ceptance and use of historical earthquake experience to demonstrate 
the seismic adequacy of nuclear power plant equipment. The histor- 
ical record indicates that tens to hundreds of samples of many class- 
es of equipment in conventional power plants, similar to those 
found in nuclear power plants, have survived several earthquakes 
with peak accelerations in the .3 g to .6 g range. It has been pro- 
posed that this demonstrated ruggedness of a given class could be 
used to demonstrate the seismic adequacy of all equipment in that 
class (with certain important reservations-caveats), and that with 
little or no additional re-evaluation the equipment may be consid- 
ered seismically acceptable. This conclusion applies to low to mod- 
erate seismic regions (less than about .3 g free-field), although in 
general, it could be applied to higher seismic areas if more data 
could be obtained. 


=. ee pp 11.1-11.9) Use of addi- 

onal experience data to demonstrate the seismic adequacy of 
oo Sliter, C. (Electric Power Research Institute, 
Palo Alto, CA). Au ug 8S Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1185920787. 
(CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 
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EPRI has recently initiated a research program with the ob- 
jective of providing utilities with an additional data base and meth- 
ods to allow wider application of the experience-based generic 
qualification approach to equipment in operating plants. The main 
idea is to take advantage of the extensive amount of seismic labora- 
tory test data that has been generated over the years in a manner 
similar to that used by Seismic Qualification Utility Group and 
Senior Seismic Review Advisory Panel, i.e., collate the data to 
derive seismic ruggedness spectra for classes of equipment. The 
EPRI research program intends to: (1) extend the range of applica- 
bility of generic qualification in terms of equipment classes, spectral 
levels, and operability and (2) provide a set of realistic guidelines 
that can be used to verify the adequacy of equipment anchorages. 


5418 (EPRI-NP—4101-SR, pp 12.1-12.9) Unresolved 
Cae ate eke «ee ee ee 
erating plants. Anderson, N. (Nuclear cueh teoae 

sion, Washington, DC). Aug 1985. Researc 

Center, Box 50490, Palo Alto, CA 94303. File Napier 
T185920787. (CONF- 8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct Reson a 

Seismic Qualification of Equipment in Operating Plants was 

ted as an Unresolved Safety Issue (USI) in December, 1980. 
The USI A-46 program was developed in early 1981 to investigate 
the adequacy of mechanical and electrical equipment in operating 
plants to withstand a safe shutdown earthquake. The approach 
taken was to develop viable, cost effective alternatives to current 
seismic qualification licensing requirements which could be applied 
to operating nuclear power plants. The tasks investigated include: 
(1) identification of seismic sensitive systems and equipment; (2) as- 
sessment of adequacy of existing seismic qualification methods; (3) 
development and assessment of in-situ test procedures to assist in 
qualification of equipment; (4) seismic qualification of equipment 
using seismic experience data; and (5) development of methods to 
generate generic floor response spectra. Progress to date and plans 
for completion of resolution are reported. 


5419 (EPRI-NP—4101-SR, pp 13.1-13.20) Dominant 

contributors to seismic risk - an appraisal. Kennedy, R.P.; 

Ravindra, M.K.; Sues, R.H. (NTS/Structural Mechanics 

Associates, Ne - Beach, CA). Aug 1985. Research Re- 

| he Center, 50490, Palo Alto, CA 94303. File 
umber 185920787. (CONF- -8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

The purpose of this paper is to assess existing seismic mar- 
gins in the structures and equipment at a selected number of nucle- 
ar power plants for which seismic probabilistic risk assessment 
(PRAs) exist and to identify dominant contributors to seismic risk. 
The paper also discusses the causes for the seismic risk dominance 
of these contributors. Finally, it provides a list of structural and 
equipment items that should receive particular attention in any seis- 
mic margin review. The paper has utilized the quantitative results 
of the seismic PRAs on Zion, Indian Point Units 2 and 3, Limerick 
and Millstone Unit 3. 


5420 (EPRI-NP—4101-SR, pp 14.1-14.32) NRC Seis- 
mic Design Margins Program Plan. Cummings, G.E.; John- 
son, J.J.; Budnitz, R.J. (Lawrence Livermore National Lab., 
CA). Aug 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1185920787. (CONF- 
8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 


(15 Oct ag 
Design Margins Program (SDMP) discussed in 
this Plan provides the technical basis for assessing the significance 
of design margins in terms of overall plant safety and identifies po- 
tential weaknesses that might have to be addressed. The objective 
of SDMP is to develop the technical basis to resolve regulatory 
needs relating to seismic design margin (SDM). There are several 
steps for attainment of this objective: (1) define SDM and gather 
existing information; (2) assess the amount of SDM; (3) identify ge- 
neric attributes related to SDM; (4) assess the adequacy of SDM; 
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and (5) develop SDM screening guidelines, if required. A schedule 
is presented in this Plan to complete the work in three years. This 
schedule depends on the results of the research and NRC findings 
about SDM adequacy. 


5421 (EPRI-NP—4101-SR, pp 15.1-15.18) EPRI re- 

search on nuclear power plant seismic design. Wall, I.B.; 

Tang, H.T.; S , J.C.; Tang, Y.K. lectric Power Re- 

search Institute, Palo Alto, CA). Aug 1985. Research Re- 
rts Center, Box 50490, Palo Alto, CA 94303. File 
umber T1I85920787. (CONF-8410307—). 

From EPRI/NRC workshop on nuclear power plant re- 
evaluation to quantify seismic margins; San Francisco, CA, USA 
(15 Oct 1984). 

The Electric Power Research Institute (EPRI) has been con- 
ducting a number of seismic-related research projects since 1977. 
The objective of the research is to develop experimental data and 
design/analysis tools that will help electric utilities assess seismic 
resistant margins of existing plants and build safe and economical 
future nuclear power plants. In this paper, EPRI’s major seismic re- 
search areas are described and a preliminary future seismic research 
program plan is presented. 


(EPRI-NP—4103-SR) Reflood behavior of rod 
bundles having fuel rod simulators of different design. Rust, 
K. (Electric Power Research Inst., Palo Alto, CA (USA)). 
Jul 1985. 93p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T185920786. 

In the SEFLEX program of KfK, it has been found that the 
heat transfer and quenching in a LOCA transient are significantly 
influenced by the rod clad properties as well as by the conductivity 
and width of the gaps between the filler material and the cladding. 
The COBRA-TF code has been used to simulate selected test data. 
The comparison of measured and calculated data demonstrates the 
capability of the code for reflood applications. 35 refs., 41 figs., 5 
tabs. 


5423 (EPRI-NP—4157, pp I.1.1-1A.4) Heat transfer 
during quench. Part I. Seban, R.A.; Wang, S.T. Jul 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T185920783. 

In Heat transfer during quench and dryout in a vertical tube. 
Final ort. 

report describes the boiling performance during quench 

in a 14.5 mm inside diameter vertical tube, the tube being inconel 
with a 0.83 mm wall thickness. Temperature histories were ob- 
tained from chromel-alumel thermocouples welded to the outside of 
the tube. These temperature histories were obtained for a variety of 
operating conditions, with pressures of 1 and 4 atmospheres in the 
tube. The heat flux was obtained from the temperature history by 
neglecting radial temperature variation but accounting for longitu- 
dinal conditions. The effect of radial conduction was then account- 
ed for by a correction so that the solution of inverse problem was 
like that used by Denham. 


5424 (EPRI-NP—4157, Pal IL. ~P 1-I1.8.1) Dry out in a 


vertical tube. Part II. Seban, La Jeunesse, C.A.; Hey- 
dari, A. Jul 1985. Research f Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T185920783. 
In Heat transfer during quench and dryout in a vertical tube. 
Final rt. 
is report contains additional experimental information on 
dry out, obtained in a single tube system like that used by Kharrazi, 
with the additional measurements of the water and steam carryover 
from the tube, for measurements made at 2 and 3 atmospheres pres- 
sure as well as the 1 atmosphere pressure. In these experients the 
tube was initially filled, or partially filled, with no further introduc- 
tion of water. Heat transfer to the water was then initiated by ap- 
plying power to the tube, the heat transfer to the water then being 
the difference between the heat generation in the tube wall and the 
heat loss from the tube exterior. At some time after the beginning 
of heating, the water is heated sufficiently so that boiling begins in 
the tube. This is called the first period. The boiling rapidly dimin- 
ishes the water inventory in the tube and at some time thereafter 
dry out begins near or considerably above the initial fill level, since 
the swelling of the liquid volume in this second period produces a 
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quench above the initial fill level. Then the dry out level falls with 
time, in what is designated here as the third period. These experi- 
mental results are presented, and the third period results are com- 
pared to the predictions of the Sun, Duffey, Lin (SDL) analyses 
and to a modification thereof. 


5425 (GAO/RCED—85-72) Nuclear Regulatory Com- 
mission should report on progress in implementing lessons 
learned from the Three Mile Island Accident. Bowsher, C.A. 
(General Accounting Office, Washington, DC (USA). 
Office of the Comptroller General). 19 Jul 1985. 104p. US 
General Accounting Office, Box 6015, Gaithersburg, MD 
20877. File Number TI86900176. 

Report to The Congress. 

Following the March 1979 accident at the Three Mile Island 
nuclear power plant, the Nuclear Regulatory Commission prepared 
an Action Plan consisting of 176 items that it believed were neces- 
sary to improve utilities’ operations and NRC’s regulation of nucle- 
ar plants. Responsibility for implementing the Plan was divided 
among utilities building and operating nuclear plants, the NRC 
staff, and the NRC commissioners. Most of the Action Plan items 
were originally expected to be implemented by January 1983. GAO 
found, however, that some utility work on the Plan will not be 
completed until 1989 and NRC does not plan to complete those 
Action Plan items that it believes have relatively low safety signifi- 
cance. GAO also found that NRC has not routinely disclosed 
Action Plan progress and has merged management of its remaining 
work on the Plan with other nuclear safety issues. For these rea- 
sons and the importance NRC once assigned to the Action Plan, 
GAO believes NRC should provide the Congress a one-time report 
that accounts for progress on the Action Plan, addresses the signifi- 
cance of incomplete work, and states how progress on the remain- 
ing work will be reported in the future. 


5426 (IWGFR—S0, pp 17-26) Consequences of leak 
propagation and detection studies on the definition of the 
basis accident for sodium-water steam generators. 


design i 
Cambillard, E.; Lapicore, A. (CEA Centre d'Etudes Nu- 


cleaires de Cadarache, 13 ~- Saint-Paul-les-Durance 
(France)); Desir, D. (Electricite de France, 78 - Chatou). 
Dec 1984. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

After a brief review of the safety strategy adopted in France 
for the steam generators in fast breeder reactors, the method used 
for confirming the choice of the Design Basis Accident is de- 
scribed. This method is supported primarily by experimental find- 
ings. The principal results of the self-evolution, impingement wast- 
age, swelling and bursting are presented together with the results of 
the whipping and leak detection studies. The consequences of these 
studies on the DBA definition are discussed in the last paragraph. 


5427 (IWGFR--50, pp 27-31) Theoretical and experi- 
mental work on steam generator integrity and reliability with 
particular reference to leak development and detection. 
United Kingdom status report. October 1983. Smedley, J.A.; 
Edge, D.M. (UKAEA Dounreay Nuclear Power Develop- 
ment Establishment); Bolt, P.R.; Trevillion, E.A. (Central 
Electricity Generating Board, Barnwood (UK). Generation 
Development and Construction Div.); Hayden, O. (National 
Nuclear Corp. Ltd., Risley (UK)). Dec 1984. NTIS (US 
Sales Only), PC ‘A09/MF "AOL. File Number DE86780118. 
(CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

This paper reviews the experimental and theoretical work in 
the UK on the characteristics of sodium-water reactions and de- 
scribes work on the development of leak detection systems. A 
review of the operating experience with the PFR steam generators 
and the protection philosophy used on PFR is also given and the 
design studies for the Commercial Demonstration Fast Reactor 
(CDFR) are described. 
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(IWGFR—S0, pp 32-35) National — of Italy 
in the field of sodium water reaction. Salgo, C. (ENEA, 
VEL-SIST-SCOMP, Bologna (Italy)). Dec 984, NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE86780118. 
(CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

This paper presents the results of R and D activities con- 
cerning two different solutions of steam generators: a) The helical 
steam generator, selected for super phenix-1; b) The straight tubes 
steam generator, considered as the perspective alternative solution 
for super phenix-2. The design principles and the protection philos- 
ophy is also given. 


5429 (IWGFR—S0, pp 36-40) Review of activities con- 
cerning sodium water reaction in LMFBR. Rajput, A.K. (Re- 
actor Research Centre, Kalpakkam (india)). Dec 1984. 
NTIS (US Sales Only), PC A09/MF AOl. File Number 
DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

This paper presents a review of activities concerning safety 
engineering programme for steam generators of FBT reactor in 
India. Leak rate and its effect and leak detection system are briefly 
discussed. 


5430 (IWGFR—S0, pp 41-44) Japanese position paper 
on sodium-water reaction testing and design. Sato, M.; Hiroi, 
H.; Tanabe, H.; Miyake, O.; Kuroha, M. (Power Reactor 
and Nuclear Fuel Development Corp., Oarai, 

(Japan). Oarai Engineering Center); Takahashi, T.; Ohmori, 
Y. (Power Reactor and Nuclear Fuel Dev-slopment Corp., 
Tokyo (Japan)); Hoshi, Y. (FBR oe * Co., 
(Japan)). Dec 1984. NTIS (US Sales Only), PC A09/MF 
AO1. File Number DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

PNC has been developing the steam generator with helically 
coiled heat transfer tube bundle and downcommer tubes for the 
prototype fast reactor Monju since 1968. To establish the safety 
design against the sodium-water reaction accident was one of the 
most important R and D items at the start of the development. 
PNC started the experimental study initially in the large leak region 
in 1970. Until now, during twelve years, the experimental studies 
have been performed, which covers the phenomena from a micro 
leak to a large one, with the use of the SWAT-1 rig, SWAT-2 
loop, SWAT-3 loop, and SWAT-4 rigs. The reliable leak detection - 
system is necessary to minimize the damage by the sodium-water 
reaction. Two groups of efforts have been paid for developing the 
detection system. One is to develop the leak detector itself, and an- 
other is to grasp the hydrogen transport behavior in the sodium in 
the steam generator and the secondary piping system. Four sodium 
loops have been used for the development. The development of 
computer codes has also progressed in parallel with the sodium- 
water reaction experiments. Three codes have been accomplished 
for the design tools against the sodium-water reaction. Through the 
efforts mentioned above, sufficient experiences were obtained for 
designing and operating the Monju steam generator system. 


5431 (IWGFR—S0, pp 48-51) Some conditions affect- 
ing the definition of design basis accidents relating to sodium/ 
water reactions. Bolt, P.R. (Central Electricity Generating 
Board, Barnwood (UK). Generation Development and Con- 
struction Div.). Dec 1984. NTIS (US Sales Only), PC A09/ 
MF AOl1. File Number DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 
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The possible damaging effects of large sodium/water reac- 
tions on the steam generator, IHX and secondary circuit are consid- 
ered. The conditions to be considered in defining the design basis 
accidents for these components are discussed, together with some 
of the assumptions that may be associated with design assessments 
of the scale of the accidents. 


5432 (IWGFR—‘S0, pp 59-73) Failure propagation tests 
and analysis at PNC. Tanabe, H.; Miyake, O.; Daigo, Y.; 
Sato, M. (Power Reactor and Nuclear Fuel Development 
Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center); 
Fujii, K. (Kawasaki Heavy Industries Ltd. (Japan)). Dec 
1984. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

Failure propagation tests have been conducted using the 
Large Leak Sodium Water Reaction Test Rig (SWAT-1) and the 
Steam Generator Safety Test Facility (SWAT-3) at PNC in order 
to establish the safety design of the LMFBR prototype Monju 
steam generators. Test objectives are to provide data for selecting a 
design basis leak (DBL), data on the time history of failure propa- 
gations, data on the mechanism of the failures, and data on re-use 
of tubes in the steam generators that have suffered leaks. Eighteen 
fundamental tests have been performed in an intermediate leak 
region using the SWAT-1 test rig, and ten failure propagation tests 
have been conducted in the region from a small leak to a large leak 
using the SWAT-3 test facility. From the test results it was con- 
cluded that a dominant mechanism was tube wastage, and it took 
more than one minute until each failure propagation occurred. 
Also, the total leak rate in full sequence simulation tests including a 
water dump was far less than that of one double-ended-guillotine 
(DEG) failure. Using such experimental data, a computer code, 
LEAP (Leak Enlargement and Propagation), has been developed 
for the purpose of estimating the possible maximum leak rate due to 
failure propagation. This paper describes the results of the failure 
propagation tests and the model structure and validation studies of 
the LEAP code. 


5433 (IWGFR—‘S0, pp 74-86) Experiments on leak-self- 
wastage and leak-propagation. Voss, J.; Vagt, P. (Internatio- 
nale Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch 
Gladbach (Germany, F.R.)); Westenbrugge, J.K. van (Nera- 
toom B.V., The Hague (Netherlands)); Joziasse, J. (Nijver- 
heidsorganisatie TNO, Apeldoorn (Netherlands)). Dec 1984. 
NTIS (US Sales Only), PC A09/MF A0O1. File Number 
DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

During the last years a considerable number of selfwastage 
experiments with small leaks of different shape and size and for dif- 
ferent ferritic materials (2 1/4% Cr - and 12% Cr-steel) were per- 
formed by TNO and by INTERATOM, using several sodium test 
facilities. Many fabrication-methods of artificial micro-leaks were 
applied and examined. Selfplugging-, selfwastage- and reopening-ef- 
fects were observed and evaluated during different time periods 
and under various test conditions. The main results will be dis- 
cussed. Concerning the leak propagation program of INTERA- 
TOM, the first series of experiments was carried out this year. A 
short status report and some first results will be given. 


5434 (IWGFR—S0, pp 115-121) Mathematical models 
for steam generator accident simulation. Kellner, A. (Interna- 
tionale Atomreaktorbau G.m.b.H. (INTERATOM), Ber- 
isch Gladbach (Germany, F.R.)); Groenenboom, P.H.L. 
i International B.V., Gouda (Netherlands)); Jong, J.J. 
de (Neratoom B.V., The Hague (Netherlands)). Dec 1984. 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE86780118. (CONF-8311263—). 
From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 
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In this contribution, the numerical methods used in the 
DeBeNe-LMFBR development for the analysis of the hydrodynam- 
ic and mechanical consequences of steam generator accidents are 
presented. At first the definition of the source term, i.e. the water 
leak rate which has to be assumed in the design basis accident as 
well as the thermochemistry of the sodium/water-reaction is dis- 
cussed. Then the computer-codes presently used to describe the hy- 
drodynamic and mechanical consequences of steam generator acci- 
dents on the basis of the above mentioned source term are present- 
ed. These comprise the code-system SAPHYR and the code 
PTANER and PISCES. Furthermore, developments which are 
planned or already under way for future use, such as the BERE- 
POT-code, are presented. 


5435 (IWGFR—S0, pp 122-140) Pressure transients re- 
sulting from sodium-water reaction following a large leak in 
LMFBR steam generator. Rajput, A.K. (Reactor Research 
Centre, Kalpakkam (India)). Dec 1984. NTIS (US Sales 
Only), PC A0O9/MF AOl. File Number DE86780118. 
(CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

The study of sodium water reaction, following a large leak, 
concerns primarily with the estimation of pressure/flow transients 
that are developed in the steam generator and the associated sec- 
ondary circuit. This paper describes the mathematical formulations 
used in SWRT (Sodium Water Reaction Transients) code devel- 
oped to estimate such pressure transients for FBTR plant. The re- 
sults, obtained using SWRT have been presented for a leak in econ- 
omiser (20m from bottom water header) and for a leak in super 
heater portions. A time lag of 50 m sec was considered for rupture 
disc takes to burst once the pressure experienced by it exceeds the 
set value. Also described in annexure to this paper is the mathemat- 
ical formulation for two phase transient flow for the better estima- 
tion of leak rate from the ruptured end of the damaged heat trans- 
fer tube. This leak model considers slip but assumes thermal equilib- 
rium between the liquid and vapour phases. 


5436 (IWGFR—S0, pp 141-155) Influence of sodium 
water reaction on MONJU steam generator. Takahashi, T-.; 
Ohmori, Y. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)); Hoshi, Y. (FBR Engineering Co., 
Ltd. (Japan)). Dec 1984. NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

Despite the strenuous efforts improving the reliability of 
steam generators, it is required to ascertain the safe shutdown at 
Design Basis Leak and also to take the necessary actions to mini- 
mize the plant damage for more realistic small leaks. The process of 
Monju DBL selection and its supporting R and D works are in- 
cluded in this paper, together with the evaluation of system and 
critical components in direct connection with DBL. The detail 
plant shutdown procedures (including auxiliary system sequential 
action) at the time of water leaks are also explained. 


5437 (IWGFR—S0, pp 156-171) SNR-steam generator 
design with respect to large sodium water reactions. Jong, J.J. 
de (Neratoom B.V., The Hague (Netherlands)); Kellner, A. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bergisch Gladbach (Germany, F.R.)); Florie, C.J.L. (Pisces 
International B.V., Gouda (Netherlands)). Dec 1984. NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 
particular reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

This paper deals with the experiences gained during the li- 
censing procedure for the steam generators for the SNR 300 
LMFBR regarding large sodium-water reactions. A description is 
given of the different calculations executed to investigate the effects 
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of large leaks on the 85 MW helical coiled and straight tube steam 
generators. The investigations on the helical coiled steam genera- 
tors are divided in the formulations of fluid behaviour, dynamic 
force calculations, dynamic response calculation and finally stress 
analyses. Several results are shown. The investigations on the 
straight tube steam generators are performed using models describ- 
ing fluid-structure interaction, coupled with stress analyses. Several 
results are presented. A description is given of the problems and 
necessary construction changes during the licensing process. Ad- 
vises are given for future analyses and design concepts for second 
generation commercial size LMFBR steam generators with respect 
to large leaks; based on the experience, gained with SNR 300, and 
using some new calculations for SNR 2. 


5438 (IWGFR—S0, pp 172-178) SNR-2 steam genera- 
tor design on the basis of the defined DBA. Westenbrugge, 
J.K. van; Jong, J.J. de (Neratoom B.V., The Hague (Neth 
erlands)); Kellner, A. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), a Gladbach (Germany, 
F.R.)). Dec 1984. NTIS (US Sales Only), PC A09/MF AOl. 
File Number DE86780118. (CONF-8311263—). 

From Specialists meeting on theoretical and experimental 
work on LMFBR steam generator integrity and reliability with a 

reference to leak development and detection; Hague, 
Netherlands (9 Nov 1983). 

In this paper some considerations are given concerning the 
design of post SNR-300 steam generators with respect to the de- 
fined DBA, taking into account the experience gained with SNR- 
300. Consequences for the steam generator design are formulated. 
Using some recently executed parameter studies also the conse- 
quences for the connected secondary system are formulated. 


5439 (JAERI-M—84-073, pp 279-288) Comparison of 
safety parameters and transient behavior of a 10 MW reactor 
with HEU and LEU fuels. Matos, J.E.; Freese, K.E.; Wood- 
ruff, W.L. (Argonne National Lab., IL (USA)). May 1984. 
NTIS (US les Only), PC A24/MF AOl. File Number 
DE86780116. (CONF-8310176—). 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Key safety parameters are compared for equilibrium cores of 
the IAEA generic 10 MW reactor with HEU and LEU fuels. 
These parameters include kinetics parameters, reactivity feedback 
coefficients, control rod worths, power peaking factors, and shut- 
down margins. Reactivity insertion and loss-of-flow transients are 
compared. The results indicate that HEU and LEU cores will 
behave in a very similar manner. 


(KURRI-TR—236, pp 3- ae ae: as 
yoto 


Kyoto University No. 2 reactor. Kamae 
Univ., Kumatori, Osaka (Japan). Sele Resear Inst.). 
1983. "dn Japanese). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86780115. (CONF-8212101—). 

From Study meeting on research technology; Kumatori, 
Osaka, Japan (15 Dec 1982). 

In the Reactor Institute of Kyoto University, the 
additional installation of a high neutron flux reactor (hereinafter, 
called KUHFR) with thermal output of 30,000 kW was approved 
in 1978, and at present, the deliberation is continued in the nuclear 
reactor problem council of Osaka Prefecture. In this report, the 
aseismatic design of the facility is mainly reported, which is one of 
the safety evaluations carried out at the time of the application for 
the approval of the installation of the KUHFR. In case of the reac- 
tor facilities for research, the thermal output is smaller than power 
reactors, and also the temperature and pressure in the primary 
system are lower, but the aseismatic design of the KUHFR is as 
severe as that of power reactors. The investigation of the ground in 
the site of the expected construction, the classification of the impor- 
tance of the facilities, the determination of the earthquake motion 
for design, the analysis of the earthquake response of the reactor 
building, and the examination of the aseismatic safety of the sup- 
porting ground are reported. It is required to determine the earth- 
quake motion for design by adequately evaluating the vibration 
characteristics peculiar to the place of location. For the purpose, 
the observation of earthquakes simultaneously at many points has 
been carried out since 1982 at the Kyoto University reactor. 
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6441 (LA-UR—85-3308) Progress on resolution of 
major surety issues. Bell, C.R.; Boudreau, J.M. (Los Alamos 
National Lab., NM (USA)). 1985. Contract W-7405-ENG- 
36. 12p. (CONF-8509153—3). NTIS, PC A02/MF AOI; 
GPO . File Number DE86000758. 

From 2. SP-100 program integration meeting; Denver, CO, 
USA (17 Sep 1985). 

This paper presents a summary of the major surety issues 
(safety, environmental protection, sageguards, reliability, quality as- 
surance) that have been identified during Phase I of the SP-100 
Program and the progress that has been made in analyzing the most 
important of these issues in the context of the conceptual design 
effort. These issues have been identified as inadvertent criticality, 
toxic material release and dispersion, radiation exposure following 
end-of-life reentry, potential diversion of special nuclear material, 
failure to achieve end-of-life neutronic shutdown, and structural 
predictability for end-of-life re-entry or boost. Because of the com- 
plexity of these issues, a simplified conservative approach was taken 
during Phase I. Progress on these issues has been mainly in the area 
of increased understanding of the issues, identification of design fea- 
tures to resolve the issues, and quantitative evaluations of the surety 
characteristics of the various design concepts. 


5442 (LA-UR—85-3621) HMS-burn: a model for hydro- 
gen distribution and combustion in nuclear reactor contain- 
ments. Travis, J.R. Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 19p. (CONF- 
8510173—20). NTIS, PC A02/MF A0O1 - GPO; GPO Dep. 
File Number T186002418. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

It is now possible to analyze the time-dependent, fully three- 
dimensional behavior of hydrogen combustion in nuclear reactor 
containments. This analysis involves coupling the full Navier- 
Stokes equations with multi-species transport to the global chemical 
kinetics of hydrogen combustion. A transport equation for the sub- 
grid scale turbulent kinetic energy density is solved to produce the 
time and space dependent turbulent transport coefficients. The heat 
transfer coefficient governing the exchange of heat between fluid 
computational cells adjacent to wall cells is calculated by a modi- 
fied Reynolds analogy formulation. The analysis of a MARK-III 
containment indicates very complex flow patterns that greatly influ- 
ence fluid and wall temperatures and heat fluxes. 


5443 (LA-UR—85-3858) Seismic Category I Structures 
Program. Bennett, J.G.; Dunwoody, W.E.; Farrar, C.R. 
(Los Alamos National Lab., NM (USA)). 1985. Contract 
W-7405-ENG-36. 12p. (CONF-8510173—18). NTIS, 
A02/MF A01; GPO Dep. File Number DE86002424. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

With the use of different size scale models, the Seismic Cate- 
gory I Structures Program has demonstrated consistent results for 
measured values of stiffness at working loads. Furthermore, the 
values are well below the theoretical stiffnesses calculated from an 
uncracked strength-of-materials approach. The scale model struc- 
tures, which are also models of each other, have demonstrated sca- 
lability between models. The current effort is to demonstrate that 
the use of microconcrete and other modeling effects do not intro- 
duce significant distortions that could drastically change conclu- 
sions regarding prototype behavior for these very stiff, shear-domi- 
nated structures. Working closely with the technical review group 
(TRG) for this program, structures have been designed and tests 
have been planned that will help to resolve issues surrounding the 
use of microconcrete scale models. 


(NUREG—0797-Suppl.12) Safety Evaluation 

Senet obits te the aniein 40 Peak Steam 

Electric Station, Units 1 and 2 (Docket Nos. 50-445 and 50- 

446). (Nuclear Regulatory Commission, Washington, DC 

(USA). Office of Nuclear Reactor Regulation). Oct 1985. 

28lp. NTIS, PC A1l3/MF A0Ol - GPO. File Number 
TI86900268. 

This supplement reports the status of certain issues that had 

not been resolved at the time of publication of the Safety Evalua- 

tion Report and Supplements 1, 2, 3, 4, and 6 to that report. This 
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supplement also lists the new issues that have been identified since 
Supplement 6 was issued and includes the evaluations for licensing 
items resolved in this interim period. Supplement 5 has not been 
issued. Supplements 7, 8, 9, 10, and 11 were limited to the staff 
evaluations of allegations investigated by the NRC Technical 
Review Team, and items identified therein are not included in this 
supplement. 


5445 (NUREG—1031-Suppl.3) Safety Evaluation Report 
related to the operation of Millstone Nuclear Power Station, 
Unit No. 3 (Docket No. 50-423). Supplement No. 3. (Nuclear 
Regulatory Commission, Washington, DC (USA). os of 
Nuclear Reactor Regulation). Nov 1985. 80p. NTIS, 
A05/MF A0O1 - GPO. File Number TI86900345. 

This report supplements the Safety Evaluation Report 
(NUREG-1031) issued in July 1984, Supplement 1 issued in March 
1985, and Supplement 2 issued in September 1985 by the Office of 
Nuclear Reactor Regulation of the US Nuclear Regulatory Com- 
mission with respect to the application filed by Northeast Nuclear 
Energy Company (applicant and agent for the owners) for a license 
to operate Millstone Nuclear Power Station, Unit No. 3 (Docket 
50-423). The facility is located in the Town of Waterford, New 
London County, Connecticut, on the north shore of Long Island 
Sound. This supplement provides more recent information regard- 
ing resolution or updating of some of the open and confirmatory 
items and license conditions identified in the Safety Evaluation 
Report. 


5446 (NUREG—1137-Suppl.1) Safety Evaluation Report 
related to the operation of Vogtle Electric Generating Plant, 
Units 1 and 2 (Docket Nos. 50-424 and 50-425). Supplement 
No. 1. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Oct 1985. 
55p. NTIS, PC A04/MF AOl - GPO. File Number 
T186900343. 

In June 1985, the staff of the Nuclear Regulatory Commis- 
sion issued its Safety Evaluation Report (NUREG-1137) regarding 
the application of Georgia Power Company, Municipal Electric 
Authority of Georgia, Oglethorpe Power Corporation, and City of 
Dalton, Georgia, for a license to operate the Vogtle Electric Gen- 
erating Plant, Units 1 and 2 (Docket Nos. 50-424 and 50-425). The 
facility is located in Burke County, Georgia, approximately 26 
miles south-southeast of Augusta, Georgia, and on the Savannah 
River. This first supplement to NUREG-1137 provides recent infor- 
mation regarding resolution of some of the open and confirmatory 
items that remained unresolved at the time the Safety Evaluation 
Report was issued and provides the Advisory Committee on Reac- 
tor Safeguards letter dated August 13, 1985. 


5447 (NUREG—1139) Safety Evaluation Report related 


to the renewal of the operating license for the training and 
research reactor at the University of Lowell (Docket No. 50- 
223). (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Nov 1985. 
emnas NTIS, PC A0O5/MF AOl - GPO. File Number 

This Laan Evaluation Report for the application filed by 
the University of Lowell (UL) for renewal of operating license 
number R-125 to continue to operate its research reactor has been 
prepared by the Office of Nuclear Reactor Regulation of the US 
Nuclear Regulatory Commission. The facility is located on the 
North Campus of the University of Lowell in Lowell, Massachu- 
setts. The staff concludes that the reactor can continue to be oper- 
ated by the University of Lowell without endangering the health 
and safety of the public. 


(NUREG/CR—1249) Advanced Reactor Safety 
Soca Division. Quarterly progress report, July 1-Septem- 
ber 30, 1979. Romano, A.J. (Brookhaven National Lab., 
Upton, NY (USA)). Jan 1980. Contract AC02-76CH00016. 
118p. (BNL-NUREG—S51130). NTIS, PC A0S5/MF AO1 - 
GPO. File Number T186002724. 

The Advanced Reactor Safety Research Programs Quarterly 
Progress Report describes current activities and technical progress 
in the programs at Brookhaven National Laboratory sponsored by 
the USNRC Division of Reactor Safety Research. The projects re- 


ported each quarter are the following: HTGR Safety Evaluation, 
SSC Code Development, LMFBR Safety Experiments, and Fast 
Reactor Safety Code Validation. 


5449 (NUREG/CR—1355) CONAN: an LMFBR con- 
tainment response computer code. Gasser, R.D. (Brookhaven 
National Lab., Upton, NY (USA)). Nov 1979. Contract 
AC02-76CH00016. PS9p. (BNL-NUREG—S51151). NTIS, PC 
A04/MF AO! - GPO. File Number T186002718. 

A description is given for the mathematical models used in 
the CONAN containment analysis code. The code was designed to 
study the particular phenomena which are important and limiting in 
the response of a LMFBR containment system to a hypothetical 
core melt-through accident. Results obtained using the CONAN 
code are compared to the exact solution for an adiabatic system and 
to results obtained from the CACECO containment code. The con- 
clusion drawn from results obtained with CONAN is that the proc- 
esses of evaporation and condensation, which are not treated 
mechanistically in the CACECO code, do have a significant effect 
on the transient and tend to strongly limit the severity of the acci- 
dent in terms of containment pressurization. 7 refs., 24 figs. 


(NUREG/CR—1398) Evaluation of techniques for 

motion in liquid-metal-cooled 

safety experiments. Evans, A.E.; Orn- 

doff, J.D. (Los Alamos National Lab., NM (USA)). Oct 

1980. Contract W-7405-ENG-36. 65p. (LA—8301). NTIS, 
PC A04/MF AO! - GPO. File Number T186002717. 

The purpose of the Los Alamos Scientific Laboratory pro- 
gram for evaluation of fuel-motion diagnostics instrumentation is to 
determine whether fuel-motion monitoring techniques for planned 
liquid-metal-cooled fast-breeder reactor safety tests can yield infor- 
mation adequate for verification of reactor-safety calculations. Neu- 
tron and gamma-ray hodoscope scans of fuel assemblies containing 
from 1 to 127 pins were obtained. It was found that a single-pin 
void can be detected in fuel assemblies containing up to 127 pins 
and that, for both 37- and 127-pin fuel assemblies, the image of a 
single-pin void varies with the depth of the void within the assem- 
bly. The effect of a thick steel casing on image quality and the use 
of in-core detectors as fuel-motion monitors were investigated. It 
was shown that PARKA is a suitable driver reactor for static test- 
ing of coded-aperture fuel-motion monitoring systems. The use of 
PARKA in a pulsed mode to study transient phenomena in safety 
tests is discussed. 24 refs., 72 figs., 8 tabs. 


5451 (NUREG/CR—1404) Transient analysis of coolant 
flow and heat transfer in LMFBR piping systems. Madni, 
1.K. (Brookhaven National Lab., Upton, NY (USA)). Apr 
1980. Contract AC02- 76CHO00016. 50p. (BNL-NUREG— 
51179). NTIS, PC A03/MF AOl - GPO. File Number 
TI86002768. 

A one-dimensional model for transient analysis of coolant 
flow and heat transfer in LMFBR piping systems is presented, in 
which energy equations are formulated for the coolant and pipe 
wall using the nodal heat balance approach. An implicit integration 
scheme is applied to the coolant equation with explicit wall heat 
flux, allowing the solution to march in the flow direction. Uncer- 
tainties in Nusselt number correlations are shown to have the great- 
est impact on overall heat transfer coefficients at low flow condi- 
tions. For coolant dynamics, each pipe run between components is 
treated as a lumped control volume. For the transient cases studied: 
(1) the predicted response using the coolant-wall model is in excel- 
lent agreement with a more detailed model that includes insulation 
heat losses, while the transport delay and coolant mixing models 
appear to be inadequate; (2) the degree of axial nodalization re- 
quired for a converged solution is indeed bounded; (3) timestep 
control is found to be most efficiently achieved using the character- 
istic time approach; and (4) the predicted flow decay is found to be 
only marginally affected by the Reynolds number dependence of 
friction factor in the pipings and THX. 
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5452 (NUREG/CR—1422) Analytic rebalance technique 
for pressure calculation in two-phase flow systems. Miao, 
C.C.; Shah, V.L.; Krazinski, J.L.; Sha, W.Y. (Argonne Na- 
tional Lab., IL "(USA)). Apr 1980. Contract W-31-109- 
ENG-38. 34p. (ANL-CT—80-19). NTIS, PC A03/MF A0O1 
- GPO. File Number T186002738. 

The present report describes the Analytic Rebalance Tech- 
nique for the solution of two-phase fluid flow problems. The proce- 
dure is based on direct solution of only a section of the flow field at 
a time along with rebalancing of the remaining flow field. The deri- 
vation of the equations and the step-by-step solution procedure are 
presented for developing a computer program for analyzing two- 
phase flows. 


(NUREG/CR—1489) Best Estimate Method vs 
Evaluation Method: a comparison of two techniques in evalu- 
ating seismic analysis and design. Bumpus, S.E.; Johnson, 
J.J.; Smith, P.D. (Lawrence Livermore National’ Lab., CA 
(USA)). May 1980. Contract W-7405-ENG-48. = 
(UCRL—52746). NTIS, PC A06/MF AOl - GPO. File 
Number T1I86002747. 

The concept of how two techniques, Best Estimate Method 
and Evaluation Method, may be applied to the traditional seismic 
analysis and design of a nuclear power plant is introduced. Only 
the four links of the seismic analysis and design methodology chain 
(SMC) - seismic input, soil-structure interaction, major structural 
response, and subsystem response - are considered. The objective is 
to evaluate the compounding of conservatisms in the seismic analy- 
sis and design of nuclear power plants, to provide guidance for 
judgments in the SMC, and to concentrate the evaluation on that 
part of the seismic analysis and design which is familiar to the engi- 
neering community. An example applies the effects of three-dimen- 
sional exciiations on a model of a nuclear power plant structure. 
The example demonstrates how conservatisms accrue by coupling 
two links in the SMC and comparing those results to the effects of 
one link alone. The utility of employing the Best Estimate Method 
vs the Evaluation Method is also demonstrated. 


5454 (NUREG/CR—1504) User’s guide to EPIC, a 
computer ow to calculate the motion of fuel and coolant 
subsequent to pin failure in an LMFBR, Pizzica, P.A.; 
Garner, P.L.; Abramson, P.B. (Argonne National Lab., IL 
(USA)). Oct 1979. Contract W-31- 109-ENG-38. 114p. 
(ANL—80-47). NTIS, PC A06/MF AOl - GPO. File 
Number T1I86002721. 

The computer code EPIC models fuel and coolant motion 
which results from internal fuel pin pressure (from fission gas or 
fuel vapor) and possibly from the generation of sodium vapor pres- 
sure in the coolant channel subsequent to pin failure in a liquid- 
metal fast breeder reactor. The EPIC model is restricted to condi- 
tions where fuel pin geometry is generally preserved and is not in- 
tended to treat the total disruption of the pin structure. The model- 
ing includes the ejection of molten fuel from the pin into a coolant 
channel with any amount of voiding through a clad breach which 
may be of any length or which may extend with time. One-dimen- 
sional Eulerian hydrodynamics is used to treat the motion of fuel 
and fission gas inside a molten fuel cavity in the fuel pin as well as 
the mixture of two-phase sodium and fission gas in the coolant 
channel. Motion of fuel in the coolant channel is tracked with a 
type of particle-in-cell technique. EPIC is a Fortran-IV program re- 
quiring 400K bytes of storage on the IBM 370/195 computer. 21 
refs., 2 figs. 


(NUREG/CR—1516) Nuclear reactor safety. 
Tachiale progress report, pga 1-December 31, 1979, 
Jackson, J.F.; Stevenson, M.G. (comps.). (Los ‘Alamos Sci- 
entific Lab.. NM (USA)). May 1980. Contract W-7405- 
ENG-36. 170p. (LA—8299-PR). NTIS, PC A08/MF AOI - 
GPO. File Number T186002730. 

Progress is reported in the following areas: LWRs, 
LMFBRs, HTGRs, GCFRs, and safety analysis of the TMI-2 
severe overcooling accident. (DLC) 
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(NUREG/CR—1521) High-temperature gas-cooled 
suseue safety studies for the Division of Reactor Safety Re- 
search, Quarterly nn ee Ce” 1980. 
Ball, S.J.; Cleveland, J.C.; Conklin, J.C.; Harrington, R.M. 
(Oak Rid; e National Lab., TN (USA)). Aug 1980. Contract 
AC05-840OR21400. 26p. ORNL/NUREG/TM—397). 
NTIS, PC A03/MF AOI - GPO. File Number TI86002729. 

Work continued on development of the ORTAP, ORECA, 
and BLAST codes; and verification studies were continued on the 
ORECA, CORTAP, and BLAST codes. An improved steam tur- 
bine plant model (ORTURB) for use in ORTAP was developed 
and checked. Predictions from BLAST, CORTAP, and ORECA 
were compared with various transient test data from the Fort St. 
Vrain reactor. 


5457 (NUREG/CR—1526-Vol.1) Physics of reactor 
safety. Quarterly report, January-March 1980. Volume I. 
(Argonne National Lab., IL (USA)). May 1980. Contract 
W-31-109-ENG-38. 41p. (ANL—80-54-Vol.1). NTIS, PC 
A03/MF AOI - GPO. File Number T1I86002753. 

The work in the Applied Physics Division includes reports 
on reactor safety modeling and assessment by members of the Re- 
actor Safety Appraisals Section. Work on reactor core thermal-hy- 
draulics is performed in ANL’s Components Technology Division, 
emphasizing 3-dimensional code development for LMFBR acci- 
dents under natural convection conditions. 


5458 (NUREG/CR—1526-Vol.4) Physics of reactor 
safety. Quarterly report, October-December 1980. Volume 
IV. (Argonne National Lab., IL (USA)). Feb 1981. Contract 
W-31-109-ENG-38. 18p. (ANL—80-54-Vol.4). NTIS, PC 
A02/MF AO1 - GPO. File Number T1I86002750. 

The work in the Applied Physics Division includes reports 
on reactor safety modeling and assessment by members of the Re- 
actor Safety Appraisals Section. Work on reactor core thermal-hy- 
draulics is performed in ANL’s Components Technology Division, 
emphasizing 3-dimensional code development for LMFBR acci- 
dents under natural convection conditions. 


5459 (NUREG/CR—1617) Advanced Reactor Safety 
Research Division. Quarterly progress report, April 1-June 
30, 1980. Romano, A.J. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CH00016. 92p. (BNL- 
NUREG—S51254). NTIS, PC A05/MF A0Ol - GPO. File 
Number T186002780. 

The Advanced Reactor Safety Research Programs Quarterly 
Progress Report describes current activities and technical progress 
in the programs at Brookhaven National Laboratory sponsored by 
the USNRC Division of Reactor Safety Research. The projects re- 
ported each quarter are the following: HTGR safety evaluation, 
SSC Code Development, LMFBR Safety Experiments, and Fast 
Reactor Safety Code Validation. 


(NUREG/CR—1624-Vol.3) Load Combination 
Romina itens 4. Progress report No. 7, Chou, C.K.; Lu, 
S.C.; Schwartz, M.W. (Lawrence Livermore National Lab., 
CA (USA)). Apr 1981. Contract W-7405-ENG-48. 27p. 
(UCID—18674-Vol.3). NTIS, PC A03/MF A0Ol - G 
File Number T185015911. 

This document reports progress in the period October 1 
through December 31, 1980. The report describes the program by 
project and tasks; it also gives financial summaries, technical re- 
ports generated, and meeting attendance. An appendix discusses 
technical subjects. Two projects are reported on: load combination 
methodology development, and large LOCA-earthquake event 
combination probability assessment. 


on ates CR—1717-Vol.4) Soil-structure interac- 


tion methods: Volume 4. Costantino, C.J.; 
Miller, C.A. (Gity Us Univ. of New York, NY (USA)). Sep 
1979. Contract AC02-76CHO00S16. 146p. (BNL-NUREG— 
51263-Vol.4). NTIS, PC A07/MF A0Oi - GPO. File Number 
T186002657. 

This report presents a detailed description of SLAM Code, a 
large finite element computer program to treat the two-dimensional 
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(axisymmetric or planar) wave propagation problem through arbi- 
trary nonlinear materials and the interaction of these motions with 
a flexible structure embedded within or on the soil. The basic con- 
figuration consists of a general flexible structure embedded within a 
soil/rock foundation composed of an arbitrary number of material 
layers or zones, each layer possessing its own, generally nonlinear, 
constitutive law. The wave propagation from the input locations 
into the free-field is treated by finite element methods of analysis, 
including the effects of nonlinear properties of the soil. An addi- 
tional characteristic concerns the use of non-reflecting or “quiet” 
boundaries. These boundaries are used to limit the size of the re- 
quired mesh while at the same time minimizing the effects of reflec- 
tions caused by artificial boundaries of the mesh. Such characteris- 
tics are desirable when long duration responses of the structure are 
desired. 9 refs., 9 figs. 


5462 ee Computer code devel- 
opment for pipe whip and impact analysis. Progress report for 
year 2. Load Combination Program. Volume 2. Powell, G.H.; 
Row, D.G.; Hollings, J.P.; Chen, P.; Hu, F.C.; Mahasuvera- 
chal, M.; Mosaddad, B.; Nicklin, P.: Nour-Omid, S.; Ough- 
ourlian, C.; Riahi, A. (Lawrence Livermore National Lab., 
CA (USA)). Dec 1980. Contract W-7405-ENG-48. 204p. 
(UCRL—15273-Vol.2). NTIS, PC A1l0/MF AOl - GPO. 
File Number T186002656. 

A progress report is presented on development of the WIPS 
computer code, a special purpose code for analysis of whip and 
impact in nuclear power piping. The computer code and final 
report are expected to be complete in December 1981. This 
progress report is an incomplete version of the final report, repre- 
senting approximately 40% of the volume of the final report. Some 
sections in the report are complete, some are partially complete, 
and others are omitted. The report is intended to inform prospec- 
tive WIPS users of the procedures, theories, and documentation 
standards which will be used for the computer code and the final 
report. 


5463 (NUREG/CR—1849) Verification of multidimen- 
sional reactor safety analysis codes developed in Group T-3. 
Daly, B.J. (comp.). (Los Alamos National Lab., NM 
(USA)). Dec 1980. Contract W-7405-ENG-36. 27p. (LA— 
8637-MS). NTIS, PC A03/MF AO1 - GPO. File Number 
1186002710. 

In this report, we briefly describe those multidimensional 
computational methods that have been developed in Group T-3 of 
the Los Alamos Scientific Laboratory for the study of the interpha- 
sal and fluid-structure interactions as they apply to postulated nu- 
clear reactor accidents. We also discuss circumstances in which 
these codes have been verified by comparison of results with ana- 
lytic solutions or experimental measurements. 


5464 (NUREG/CR—1942) Acceleration effects in mo- 
mentum transfer modeling for dispersed-flow conditions. Cha- 
pyak, E.J. (Los Alamos National Lab., NM (USA)). Feb 
1981. Contract W-7405-ENG-36. 20p. (LA—8708-MS). 
NTIS, PC A02/MF AO! - GPO. File Number T186002741. 

This document investigates the effect of accelerating flow 
conditions on the momentum transfer modeling between particles 
(droplets or bubbles) and a surrounding fluid. Solutions are ob- 
tained for the motion of a single spherical particle subject to a 
shock-wave disturbance in the fluid and the solution is generalized 
to include arbitrary fluid motion. Also presented is a rigorous deri- 
vation of the multifield continuum mechanics formulation, valid 
under low particle density, dispersed flow conditions, and including 
the effects of virtual mass and Bassett forces. The stability of the 
resulting equations is then examined. 


= (NUREG/CR—2000-Vol.4-No.8) Licensee Event 
ao compilation, August 1985. Volume 4, No. 8. 

ak. Ridge National Lab., TN (USA)). Sep 1985. Contract 
OOS. R21400. 146p. ‘(ORNL/NSIC—200-Vol.4-No.8). 
NTIS, PC A07/MF AOl1 - GPO. File Number T1I86000556. 
This report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during August 1985. 
The LERS, from which this informationis derived, are submitted to 
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the Nuclear Regulatory Commission (NRC) by nuclear power plant 
licensees in accordance with federal regulations. The LER summa- 
ries in this report are arranged alphabetically by facility name and 
then chronologically by event date for each facility. Component, 
system, keywork, and component vendor indexes follow the sum- 
maries. 


(NUREG/CR—2113) OCA-I, a code for calculat- 
ing the Mdhalder of Mame oucteicalier seaiiced a, meee 
vessel subjected to temperature and pressure transients. Is- 
kander, S.K.; Cheverton, R.D.; Ball, D.G. (Oak Ridge Na- 
tional Lab., TN (USA)). 1981. Contract AC0S5- 
840R21400. 107p. (ORNE/NUREG—84), NTIS, PC A06/ 
MF AO! - GPO. File Number T185016002. 

The OCA-I code is a computer program that performs a 
two-dimensional linear elastic fracture-mechanics analysis for long 
axial inner-surface flaws in a cylinder subjected to time-dependent 
thermal and pressure loadings. Six basic calculations are performed: 
(1) a one-dimensional thermal analysis to obtain temperature distri- 
butions through the wall of the cylinder as a function of time; (2) 
stress analysis, neglecting presence of flaw, using thermal and pres- 
sure loadings; (3) calculation of stress intensity factor (K/sub I/) as 
a function of flaw depth and time; (4) calculation of static initiation 
and arrest toughness values (K/sub Ic/ and K/sub Ia/) at tip of 
flaw as a function of flaw depth and time; (5) calculation of K/sub 
I//K/sub Ic/ and K/sub I//K/sub Ia/ as a function of flaw depth 
and time; and (6) construction of the critical-crack-depth curves, 
which indicate the behavior of the flaw at all times during the tran- 
sient. Input to the thermal analysis includes the coolant temperature 
vs time, the fluid-film heat transfer coefficient, and the initial tem- 
perature of the cylinder. All necessary material properties, with the 
exception of the reference temperature (RTNDTp) and the concen- 
trations of specific impurities (copper and phosphorous), are includ- 
ed in OCA-I, but different values may be inputted. The calculation 
of K/sub Ic/ and K/sub Ia/ considers the temperature and fast- 
neutron-fluence distributions through the wall, RTNDTo, and the 
copper and phosphorous concentrations, which influence the radi- 
ation damage effect. 12 refs., 20 figs. 


(NUREG/CR—2181-Vol.3) Physics of reactor 
safety. Quarterly report, July-September 1981. Volume III. 
(Argonne National Lab., IL (USA)). Nov 1981. Contract 
W-31-109-ENG-38. 18p. (ANL—81-29-Vol.3). NTIS, PC 
A02/MF A0O1 - GPO. File Number T186000179. 

The work in the Applied Physics Division includes reports 
on reactor safety modeling and assessment by members of the Re- 
actor Safety Appraisals Section. Work on reactor core thermal-hy- 
draulics is performed in ANL’s Components Technology Division, 
emphasizing 3-dimensional code development for LMFBR acci- 
dents under natural convection conditions. 


5468 (NUREG/CR—2800-Suppl.3) Guidelines for nucle- 
ar power plant safety issue prioritization information develop- 
ment. Supplement 3. Andrews, W.B.; Bickford, W.E.; 
Counts, C.A.; Gallucci, R.H.V.; Heaberlin, S.W.; Powers, 
T.B.; Weakley, S.A. (Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1985. Contract AC06-76RL01830. 141p. 
(PNL—4297-Suppl.3). NTIS, PC A07/MF AO! - GPO. File 
Number TI86000554. 

This supplemental report is the fourth in a series that docu- 
ment and use methods developed to calculate, for prioritization 
purposes, the risk, dose and cost impacts of implementing resolu- 
tions to reactor safety issues. The initial report in this series was 
published by Andrews et al. in 1983 as NUREG/CR-2800. This 
supplement consists of two parts describing separate research ef- 
forts: (1) an alternative human factors methodology approach, and 
(2) a prioritization of the NRC’s Human Factors Program Plan. 
The alternative human factors methodology approach may be used 
in specific future cases in which the methods identified in the initial 
report (NUREG/CR-2800) may not adequately assess the proper 
impact for resolution of new safety issues. The alternative method- 
ology included in this supplement is entitled “Methodology for Es- 
timating the Public Risk Reduction Affected by Human Factors 
Improvement.” The prioritization section of this report is entitled 
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“Prioritization of the US Nuclear Regulatory Commission Human 
Factors Program Plan.” 


5469 (NUREG/CR—4128) BWR Full Integral Simula- 
tion Test (FIST) Phase II test results and TRAC-BWR model 
qualification. Sutherland, W.A.; Alamgir, M.; Findlay, J.A.; 
Hwang, W.S. (General Electric Co., San Jose, CA (USA). 
Nuclear Technology and Fuel Div.). Oct 1985. 195p. 
(EPRI-NP—3988; GEAP—30876). NTIS, PC A09/MF A' 1 
- GPO. File Number T186900341. 

Eight matrix tests were conducted in the FIST Phase I. 
These tests investigated the large break, small break and steamline 
break LOCA’s, as well as natural circulation and power transients. 
There are nine tests in Phase II of the FIST program. They include 
the following LOCA tests: BWR/6 LPCI line break, BWR/6 inter- 
mediate size recirculation break, and a BWR/4 large break. Steady 
state natural circulation tests with feedwater makeup performed at 
high and low pressure, and at high pressure with HPCS makeup, 
are included. Simulation of a transient without rod insertion, and 
with controlled depressurization, was performed. Also included is a 
simulation of the Peach Bottom turbine trip test. The final two tests 
simulated a failure to maintain water level during a postulated acci- 
dent. A FIST program objective is to assess the TRAC code by 
comparisons with test data. Two post-test predictions made with 
TRACBO4 are compared with Phase II test data in this report. 
These are for the BWR/6 LPCI line break LOCA, and the Peach 
Bottom turbine trip test simulation. 


5470 (NUREG/CR—4234-Vol.1) Aging and service 
wear of electric motor-operated valves used in engineered 
safety-feature systems of nuclear power plants. Volume 1. 
oe ee W.L.; Murphy, G.A.; Eissenberg, D.M. (Oak 
we 4 National Lab., TN (USA)). Jun 1985. Contract 
5-840R21400. 123 a. (ORNL—6170/V1). NTIS, PC 
A06/MF AO! - GPO. File Number T185013551. 

This is the first in a series of three reports on electric motor- 
operated valves (MOVs) to be produced under the US Nuclear 
Regulatory Commission's Nuclear Plant Aging Research program. 
This program addresses the evaluation and identification of practi- 
cal and cost-effective methods for detecting, monitoring, and assess- 
ing the severity of time-dependent degradation (aging and service 
wear) of MOVs in nuclear plants. These methods are to provide ca- 
pabilities for establishing degradation trends prior to failure and de- 
veloping guidance for effective maintenance. This report examines 
failure modes and causes resulting from aging and service wear, 
manufacturer-recommended maintenance and surveillance practices, 
and measurable parameters (including functional indicators) for use 
in assessing operational readiness, establishing degradation trends, 
and detecting incipient failure. The results presented are based on 
information derived from operating experience records, nuclear in- 
dustry reports, manufacturer-supplied information, and input. from 
architect-engineer firms and plant operators. 


5471 (NUREG/CR—4335) Potential benefits — 
by requiring safety-grade cold shutdown systems. Gallup, 
D.R.; Kunsman, D.M.; Bohn, M.P. (Sandia National Labs., 
Albuquerque, NM (USA)). Nov 1985.. Contract AC04- 
76DP00789. 120p. (SAND—84-1339). NTIS, PC A06/MF 
A01 - GPO. File Number T186003447. 

This work investigates two items of concern to pressurized 
water reactors (PWRs): (1) the potential benefits that may be ob- 
tained by requiring safety-grade cold shutdown systems, and (2) the 
best suction valve arrangements for residual heat removal (RHR) 
systems. The approach taken is to perform a case study of a refer- 
ence power plant (Calvert Cliffs-2) and to extrapolate the results 
obtained to other PWRs. Our analysis concludes that the core melt 
frequency at the reference plant can be reduced by an estimated 
7.1E-6 per year by requiring safety-grade cold shutdown systems. 
Most of this reduction can be attributed to making the systems Seis- 
mic Category I. For the accident scenarios investigated in this 
work, adding redundancy to the cold shutdown systems does not 
significantly reduce the core melt frequency. Further, the ability of 
PWRs to reach cold shutdown using the auxiliary feedwater system 
and atmospheric dump valves (ADVs) must be investigated on a 
plant-by-plant basis. The ADVs at some plants may be sized too 
small to allow the plant to reach cold shutdown. Finally, we be- 
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lieve that the “best” RHR suction valve arrangement is to have a 
single suction line without primary system over-pressure interlocks 
on the valves. 


5472 (NUREG/CR—4350/3) Probabilistic risk assess- 
ment course documentation. Volume 3. System ee - 
analysis techniques, Session A - reliability. Lof; ev 
SAD Applications International Corp., 

SA)) At 1985. Contract ACOA TED POOTES. 210p 
(SAND—85-1495/3). NTIS, PC A10/MF AO1 - GPO. File 
aber TI86003268. 

This course in System Reliability and Analysis Techniques 
focuses on the quantitative estimation of reliability at the systems 
level. Various methods are reviewed, but the structure provided by 
the fault tree method is used as the basis for system reliability esti- 
mates. The principles of fault tree analysis are briefly reviewed. 
Contributors to system unreliability and unavailability are reviewed, 
models are given for quantitative evaluation, and the requirements 
for both generic and plant-specific data are discussed. Also covered 
are issues of quantifying component faults that relate to the systems 
context in which the components are embedded. All ener 
terms are carefully defined. 44 figs., 22 tabs. 


5473 (NUREG/CR—4351) Summary report for LOFT 
anticipated transient Experiment Series L6-8, Nalezny, C.L.; 
Chen, T.H. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Oct 1985. Contract AC07-761D01570. 105p. (EGG—2406). 
NTIS, PC A06/MF A0O1 - GPO. File Number TI86003234. 

L6-8 simulated six individual transients that have a high 
probability of occurrence during the lifetime of a commercial 
PWR. The transients simulated for the experiment consisted of two 
control rod withdrawals (L6-8B-1 and B-2), three small break re- 
covery methods (L6-8C-1, C-2 and C-3), and one natural circula- 
tion cooldown with low decay heat (L6-8D). This report presents 
the experiment results and compares the experimental data with 
postexperiment calculations made using the RELAP5/MOD1 com- 
puter code. The system response during the two rod withdrawal 
experiments (L6-8B-1 and’ L6-8B-2) was successful; during L6-8B-1, 
negative reactivity feedback was dominated by moderate feedback, 
while during L6-8B-2 negative reactivity feedback was dominated 
by Doppler feedback. The comparison between L6-8C-1 and L6- 
8C-2 demonstrated that, although the pressurizer spray is as effec- 
tive as the power-operated relief valve (PORV) in depressurizing 
the primary system, it is also more sensitive to operator control. 
The results of L6-8C-3 indicate that, while pump current (or 
power), is sensitive to void fraction, or density, in the intact loop, it 
is not an accurate measure of system inventory. The void fraction 
in the intact loop was about 13%, while the void fraction in the 
entire primary system was approximately 7%. Primary system void- 
ing, which occurred as intended during L6-8D, did not significantly 
affect natural circulation. 


5474 (NUREG/CR—4377) Evaluations and utilizations 
of risk importances. Vesely, W.E.; Davis, T.C. (Battelle Co- 
lumbus Labs., OH (USA)). Aug 1985. 130p. (BMI—2129). 
NTIS, PC A07/MF AO! - GPO. File Number T1I85902167. 

This report presents approaches for utilizing Probabilistic 
Risk Analyses (PRA’s) to determine risk importances. Risk impor- 
tances are determined for design features, plant operations, and 
other factors that can affect risk. PRA’s can be used to identify the 
importances of risk contributors or proposed changes to designs or 
operations. The objective of this report is to serve as a handbook 
and guide in evaluating and applying risk importances. The utiliza- 
tion of both qualitative risk importances and quantitative risk im- 
portances is described in this report. Qualitative risk importances 
are based on the logic models in the PRA, while quantitative risk 
importances are based on the quantitative results of the PRA. Both 
types of importances are among the most robust and meaningful in- 
formation a PRA can provide. A wide variety of risk importance 
evaluations are described including evaluations of the importances 
of design changes, testing, maintenance, degrading environments, 
and aging. Specific utilizations are described in inspection and in re- 
liability assurance programs, however the general approaches have 
widespread applicability. The role of personal computers and deci- 
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sion support programs in applying risk importance evaluations is 
also described. 


5475 (NUREG/CR—4415) Counter-current steam/water 
flow above a perforated plate-vertical injection of water. 
Dilber, I. (Northwestern Univ., Evanston, IL (USA). Dept. 
of Chemical Engineering). Oct. 1985. 60p. NTIS, PC A04/ 
MF AOi - GPO. File Number T1I86900245. 

Experimental data are presented on steam/water counter- 
current flow limiting phenomena. Weep points and total dumping 
points are determined for low and high water injection rates above 
a perforated plate. 


5476 (NUREG/CR—4417) Local properties of counter- 
current stratified steam-water flow. Kim, H.J. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Chemical Engineer- 
ing). Oct 1985. 225p. NTIS, PC A10/MF AO1 - GPO. File 
Number T186900246. 

A study of steam condensation in countercurrent stratified 
flow of steam and subcooled water has been carried out in a rectan- 
gular channel/flat plate geometry over a wide range of inclination 
angles (4°-87°) at several aspect ratios. Variables were inlet water 
and steam flow rates, and inlet water temperature. Local condensa- 
tion rates and pressure gradients were measured, and local conden- 
sation heat transfer coefficients and interfacial shear stress were cal- 
culated. Contact probe traverses of the surface waves were made, 
which allowed a statistical analysis of the wave properties. The 
local condensation Nusselt number was correlated in terms of local 
water and steam Reynolds or Froude numbers, as well as the liquid 
Prandtl number. A turbulence-centered model developed by Theo- 
fanous, et al. principally for gas absorption in several geometries, 
was modified. A correlation for the interfacial shear stress and the 
pressure gradient agreed with measured values. Mean water layer 
thicknesses were calculated. Interfacial wave parameters, such as 
the mean water layer thickness, liquid fraction probability distribu- 
tion, wave amplitude and wave frequency, are analyzed. 


5477 (NUREG/CR—4432) Comparison of dynamic 
characteristics of Fukushima Nuclear Power Plant contain- 
ment building determined from tests and earthquakes. Srini- 
vasan, M.G.; Kot, C.A.; Hsieh, BJ. (Ar, i National 
Lab., IL (USA)). Oct 1985. Contract W-31-109-ENG-38. 
27p. (ANL—85-67). NTIS, PC A03/MF AOl1 - GPO. File 
Number T1I86002825. 

Modal parameters determined from response measured in dy- 
namic tests and from analytical models for simulating the tests and 
two subsequent earthquakes experienced by the containment build- 
ing of Unit 1 of the Fukushima Power Station complex in Japan are 
compared for the purpose of evaluating the effectiveness of the dy- 
namic tests in earthquake response prediction. The tests are found 
to have led to the correct identification of a fundamental frequency. 
The lack of agreement between test- and earthquake-determined 
modeshapes and damping is attributable more to the shortcomings 
of the simulation models than to differences in actual behavior. 


5478 (PNL-SA—13287) Validation of SPARC, a sup- 
pression pool aerosol capture model. Owczarski, P.C.; Wine- 
SOSAD)’ W.K. (Pacific Northwest Labs., Richland, WA 

SA)). Sep 1985. Contract AC06-76RL01830. 8p. (CONF- 
851019—7). NTIS, PC A02/MF AO1 - GPO. File Number 
T186002823. 

From International symposium on source term evaluation for 
accident Se ee OH, USA (28 Oct 1985). 

A study of the potential for atmospheric release in hypothet- 
ical severe core melt accidents in BWRs with suppression pools 
was recently completed using a prototype of the SPARC code. The 
process of validating SPARC using an experimental data base is the 
concern of this paper. 


2a a of CORCON- 
MOD/1 predictions with experimental melt temperature histo- 
ries. Muir, J.F.; Corradini, M.L.; Cole, R.K. Jr. (Sandia Na- 
tional Labs., Alb uerque, NM (USA)). 6 Jan 1981. Con- 
tract AC04-76D 89. 7p. (CONF-810606—7). NTIS, PC 
A02/MF AOI - GPO. File Number T185016665. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 


The interaction between molten core materials and the con- 
crete substructure has been identified as a significant phenomenon 
in Light Water Reactor (LWR) fuel meltdown accidents. High 
temperature melt/contrete interactions are being studied both ex- 
perimentally and analytically at Sandia National Laboratories. As 
part of this program, the CORCON (core/concrete interaction) 


‘computer model is being developed to provide quantitative esti- 


mates of pertinent phenomena suitable fcr risk assessment of 
LWR’'s. The first version of this program, CORCON-MODI1, has 
been completed. As an initial code assessment effort, prediction 
clculations have been performed for the Sandia Code Comparison 
tests. This paper compares the measured and calculated melt tem- 
perature histories and examines their differences. 


5480 (SAND—85-1712C) 2. qualification and 
survivability research at National Laboratories. 
Bonzon, L.L. (Sandia National I Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 17p. (CONF- 
8510173—23). NTIS, PC A02/MF AOl - GPO. File 
Number T186002917. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Since its inception in 1975, the Qualification Testing Evalua- 
tion (QTE) Program has been concerned with several broad issues 
in safety-related equipment qualification. These concerns encompass 
both aging simulation methods as well as accident simulation meth- 
ods. Much of the effort is concerned with combined environments, 
especially radiation in combination with other environments includ- 
ing oxygen, temperature, mechancial stress, and accident thermody- 
namic environments like pressure/temperature/chemical spray. The 
Electrical Penetrations Assemblies (EPA) Program is specifically 
concerned with the survival (i.e., leak-rate integrity) of such assem- 
blies under severe accident conditions. A brief discussion of several 
current and planned projects illustrate the scope of these NRC- 
sponsored efforts. 


a large, 
sequences. King, D.B.; 


5481 (SAND—85-1787C) Hydrogen transport in 
dry containment for selected arrested 
Peterson, A.C. (Sandia National Labs., Albuquerque, NM 


(USA)). 1985. Contract AC04-76DP00789. . (CONF- 
8510173—21). NTIS, PC A02/MF AOl. File Number 
1186002915. 

From 13. water reactor safety research information meeting; 
oa MD, USA (22 Oct 1985). 

drogen burn in the containment during the accident 

at ms mile Island instigated renewed attention to the possible 
consequences of hydrogen generation during a nuclear core unco- 
very accident. To assist in providing a basis for a recommendation 
on rulemaking for pressurized water reactors (PWRs) with large, 
dry containments, the containment environments created during ar- 
rested sequences having a 75% metal-water reaction were calculat- 
ed. A small break loss-of-coolant accident and a loss of offsite 
power were the initiating events for the sequences analyzed. The 
HECTR computer code was used to calculate the containment re- 
sponse. Since the primary focus of this analysis was the investiga- 
tion of the potential for the formation of local detonabie mixtures 
of hydrogen, steam, and oxygen, a large number of compartments 
(up to 42) were used in the HECTR analysis to represent the con- 
tainment geometry. The highest hydrogen concentration was 
always calculated in the compartment into which hydrogen and 
steam were released. A detonable mixture was calculated in one 
case where hydrogen and steam were released into a steam genera- 
tor tunnel compartment. This case simulated a break in the coolant 
line from the core flood tank to the reactor vessel. Further analysis 
is required to determine the likelihood of this event, the potential 
for detonation in this small tunnel volume, and its effects on con- 
tainment or equipment. 


5482 (SAND—85-1792C) HECTR development and as- 
sessment. Wong, C.C. (Sandia National Labs., Alb Pm 
NM (USA)). 1985. Contract AC04-76DP0078 ore. 
(CONF-8510173—15). NTIS, PC A02/MF AO0Oli - 
GPO Dep. File Number T186002367. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 
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The HECTR (Hydrogen Event: Containment Transient Re- 
sponse) code is a reactor accident analysis tool designed to calcu- 
late the transport and combustion of hydrogen and the transient re- 
sponse of the containment. It was developed to meet urgent NRC 
licensing needs and continues to be a major tool for predicting both 
local and global conditions during combustion sequences. It has 
been successfully applied to BWR Mark III, PWR ice condenser, 
and PWR large dry containments. In this paper, the development 
of a diffusion flame model and HECTR analyses of the Nevada 
Test Site (NTS) premixed hydrogen combustion experiments are 
discussed. 


5483 (SAND—85-1793C) Flame acceleration and deto- 
nation research. Sherman, M.P.; Tieszen, S.R.; Benedick, 
W.B. (Sandia National Labs., Albuquerque, NM (USA)). 
1985. Contract AC04-76DP00789. 25p. (CONF-8510173— 
17). NTIS, PC A02/MF AOl - GPO; GPO Dep. File 
Number TI86002365. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Two large experimental hydrogen combustion facilities, 
FLAME and the Heated Detonation Tube (HDT), built at Sandia 
National Laboratories in Albuquerque, have been operational for 
two years. Data obtained from the two facilities are used to address 
the possibility of detonation in reactor containment. The HDT ad- 
dresses the question of propagation; the FLAME facility addresses 
the questions of flame acceleration and transition to detonation. 
This paper summarizes the work done, with emphasis on the results 
obtained since the last information meeting. Results presented from 
the HDT are detonation cell width measurements for 13 to 46% He 
with 0 to 30% steam. Results presented from FLAME include 
three tests series with no obstacles and 0, 13, and 50% top venting, 
and three recent obstacle tests with 0% top venting. Applications 
are discussed. 


5484 (SAND—85-1817C) Behavior of reactor core-simu- 
lant aerosols during hydrogen/air combustion. Nelson, L.S.; 
Benedick, W.B.; Einfeld, W.; Guay, K.P.; Valdez, G.D.; 
Lee, J.H.; Knystautas, R.; Fresko, M.; Gaug, M. (Sandia 
National Labs., Albuquerque, NM (USA); McGill Univ., 
Montreal, Quebec (Canada)). 1985. Contract AC04- 
76DP00789. 27p. (CONF-8510173—16). NTIS, PC A03/MF 
A0l1 - GPO; GPO Dep. File Number TI86002368. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Just before ignition, three representative reactor core-simu- 
lant aerosols were dispersed into combustible hydrogen-air mixtures 
contained in 5.1 and 0.18 m* chambers. Oxidic aerosols (AlOs, 
Fe20s) produced only minor changes in the burns. A metallic aero- 
sol (Fe) ignited along with the hydrogen, producing more complete 
combustion of the hydrogen, and substantially increased overpres- 
sures and thermal effects compared to control experiments per- 
formed identically without the aerosols. CsI-containing aerosols 
generated substantial quantities of molecular iodine. The relation- 
ship of these observations to certain reactor safety issues is dis- 
cussed. 


5485 (SAND—85-1828C) Methodology for code accura- 
cy quantification. Kmetyk, L.N.; Byers, R.K.; Elrick, M.G.; 
Buxton, L.D. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 2lp. (CONF- 
8510173—19). NTIS, PC A02/MF AOl - GPO. File 
Number T1I86002571. 

From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

Code assessment is performed to evaluate the accuracy of 
codes over their range of applicability. Conclusions on thermal/hy- 
draulic code accuracy drawn from previous studies have been 
mostly phenomenological and/or qualitative; however, there is an 
increasing need to formulate more quantitative conclusions. Single- 
valued key parameters (e.g., PCT) as used in the past are necessary 
but not sufficient measures of a code’s accuracy throughout an acci- 
dent or transient. The purpose of this study is to develop a 
common method of quantifying code accuracy for continuously- 
varying parameters (e.g., primary system pressure, break flows) 
over the course of a transient. Using such a common method to 
quantify the differences between data and code predictions will 
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allow combining results from a number of independent assessors, 
will provide broad-based information on code accuracy for applica- 
tions to regulatory needs and will help define further code develop- 
ment needs. 


5486 (SAND—85-2303C) Containment: status versus un- 
certainties. Haskin, F.E. (Sandia National Labs., Albuquer- 
ue, NM (USA)). 1985. Contract AC04-76DP00789. 19p. 
-SM—281/53H; CONF-851019—6). NTIS, PC A02/ 

MF AOi - GPO; GPO Dep. File Number TI86002369. 

From International symposium on source term evaluation for 
accident conditions; Columbus, OH, USA (28 Oct 1985). 

Insights regarding containment loads and containment per- 
formance have emerged from recent severe accident research. 
These insights permit the identification of risk significant contain- 
ment failure modes for a variety of containment designs. Uncertain- 
ties exist in the relative likelihoods of competing containment fail- 
ure modes. Key uncertainties are discussed and qualitative perspec- 
tive regarding their relative importance is provided. 


5487 (UCRL—84173-Rev.1) Fracture mechanics evalua- 
tion of reactor piping reliability. II: simulation of pipe frac- 
ture probability. George, L.L.; Lim, E.Y.; Basin, S.L.; Igle- 
hart, D.L. (Lawrence Livermore National Lab., CA (USA); 
Science Applications, Inc., Palo Alto, CA (USA); Stanford 
Univ., CA (USA). Dept. of Operations Research). 21 Feb 
1981. Contract W-7405-ENG-48. 9p. (CONF-810801—42- 
Rev.1). NTIS, PC A02/MF A0O1 - GPO. File Number 
1185016679. 

From 6. international conference on structural mechanics in 
reactor technology; Paris, France (17 Aug 1981). 

An objective of the Load Combination Program at the Law- 
rence Livermore National Laboratory is to estimate the probability 
of primary coolant loop pipe fracture caused directly by an earth- 
quake. This probability will be used by the US Nuclear Regulatory 
Commission (NRC) to help decide whether to decouple LOCA and 
earthquake. If the probability is small, the US NRC may decouple 
LOCA and earthquake. The probability is in SMiRT-6 paper J 6/6. 
This paper describes simulation of fatigue crack growth of fabricat- 
ed cracks in welds due to transients and earthquakes and the combi- 
nation of the single weld joint simulations to estimate primary cool- 
ant loop pipe fracture probability. It also gives a sensitivity meas- 
ure, the derivative of the probability with respect to input variables, 
and constructs a confidence interval on the probability. The fatigue 
crack growth model is in SMiRT-6 paper M 12/2. Deterministic 
computation of pipe fracture probability requires conservative as- 
sumptions. To avoid conservative assumptions, we simulated pipe 
fracture in welds. To obtain accurate estimates of pipe fracture 
probability, we used stratified sampling. 9 refs. 


5488 (UCRL—86201) Probabilistic assessment of the 
primary-coolant-loop pipe-fracture due to fatigue crack 
growth for a PWR plant. Chou, C.K. (Lawrence. Livermore 
National Lab., CA (USA)). Jun 1981. Contract W-7405- 
ENG-48. 10p. (CONF-810825—2). NTIS, PC A02/MF AO1 
- GPO. File Number T185016707. 

From Post SMIRT conference; Paris, France (24 Aug 1981). 

The work reported herein assesses the probability of a 
double-ended guillotine break of the hot leg, cold leg and cross- 
over line (for the purpose of this paper we defined it as a large 
LOCA) of a PWR plant subjected to the loads caused by plant 
transients and earthquakes. The work employs a fracture mechanics 
based fatigue model to propagate cracks from an initial flaw distri- 
bution. Flaw size and aspect ratio, material Properties, operating 
transient and seismic stress histories, pre-service and in-service in- 
spections as well as leak defections are considered random variables 
to be input into the fatigue crack growth fracture mechanics model. 
A brief description of the model and interrelationship between vari- 
ous steps are discussed. 


5489 (UNI-SA—153) Evaluation of nuclear facility de- 


commissioning projects program: status. Miller, R.L. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 10 Sep 
1985. Contract AC06-76RL01857. 5p. (CONF-8510173—11). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE86002063. 
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From 13. water reactor safety research information meeting; 
Gaithersburg, MD, USA (22 Oct 1985). 

The research associated with the ENFDP program contin- 
ued in the data gathering and analysis phase during FY 1985. Four 
new facilities were added to the program which should enable us to 
initiate some comparison studies on research reactor dismantling 
and BWR safe storage preparation during FY 1986. Pending a fa- 
vorable outcome of the research reactor studies, additional research 
reactor decommissioning projects will not be necessary for the pro- 
gram. 


5490 A reassessment of PWR pressure vessel integrity 

during overcooling accidents, considering 3-D flaws. Chever- 

ton, R.D.; Ball, D.G. (Oak Ridge National Laboratory, Oak 

- , TN). Journal of Pressure Vessel Technology; 106: No. 
5-382(Nov 1984). 

A continuing analysis of the pressurized-thermal-shock prob- 
lem associated with PWR postulated overcooling accidents indi- 
cates that the previously accepted degree of conservatism in the 
fracture-mechanics model needs to be more closely evaluated, and, 
if excessive, reduced. One feature that was believed to be conserva- 
tive was the use of two-dimensional as opposed to finite-length 
(threedimensional) flaws. The degree of conservatism could not be 
adequately investigated because of computational limitations and a 
lack of knowledge regarding flaw behavior; however, that situation 
has changed to the extent that some cases involving finite-length 
flaws can be studied. A flaw of particular interest is one that is lo- 
cated in an axial weld of a plate-type vessel. For those vessels that 
suffer relatively high-radiation damage in the welds, the length of 
the flaw will be no greater than the length of the weld, and recent 
calculations indicate that a deep flaw of that length ( about 2 m) is 
not effectively infinitely long, contrary to previous thinking. The 
benefit to be derived from consideration of the 2-m flaw and also a 
semi-elliptical flaw with length-to-depth ratio of 6/1 was investigat- 
ed by analyzing several postulated transients. In doing so the sensi- 
tivity of the benefit to a specified maximum crack-arrest toughness 
and to the duration of the transient was investigated. Results of the 
analysis indicate that for some conditions the benefit in using the 2- 
m flaw is substantial, but it decreases with increasing pressure, and 
above a certain pressure there may be no benefit, depending on the 
duration of the transient and the limit on crack-arrest toughness. 


5491 Status of HTGR steam cycle/cogeneration lead 
plant design. Arbtin, E.; Caspersson, S.A.; Mulligan, J.B.; 
O'Neill, G.; Peinado, C.O.; Swart, F.E. (EG&G Idaho, 
Idaho Falls, ID). pp 708-713 of Proceedings of the Ameri- 
can power conf., vol. 46. Armington, R.E. Chicago, IL; Illi- 
nois Inst. of Tech. (Apr 1984). (CONF-840412—). 

From American power conference; Chicago, IL, USA (24 
Apr 1984). 

The conceptual design of a High Temperature Gas-Cooled 
Reactor (HTGR) Steam Cycle/Cogeneration (SC/C) Lead Plant 
has been completed and is described in this paper. It is a 2240- 
MW<(t) variable cogeneration plant that generates up to 5 x 10° Ib/ 
hr (630 kg/s) of high-temperature process steam and 230 MW(e) of 
cogenerated electricity or, alternatively, 820 MW(e) of electric 
power. The plant requirements and resulting design have been de- 
veloped by use of functional analysis based on the Integrated Ap- 
proach. Top-level goals for performance, availability, and econom- 
ics have been specified, as well as goals for investment protection 
and public safety. The design of this plant is being funded by the 
U.S. Department of Energy (DOE) and is based on utility/user re- 
quirements specified by Gas-Cooled Reactor Associates (GCRA). 

icipants in the program include Combustion Engineering, 
EG&G Idaho, GCRA, GA Technologies, General Electric Compa- 
ny, Oak Ridge National Laboratory, and United Engineers & Con- 
structors. 


5492 Key asset--Inherent safety of LFMBR pool re 
Marchaterre, J.F.; Lancet, R.T.; Mills, J.C.; Sevy, R.H. (Ar 
e National Lab., Argonne, IL). pp 701-704 of Proceed- 


s of the American power conf, vol. 46. Armington, R.E. 


; Illinois Inst. of Tech. (Apr 1984). (CONF- 
840412—). 


From American power conference; Chicago, IL, USA (24 
Apr 1984). 
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The safety approach used in the design of the Large Pool 
Plant « nphasizes use of the intrinsic characteristics of Liquid Metal 
Fast Breeder Reactors to incorporate a high degree of safety in the 
design and reduce cost by providing simpler (more reliable) dedi- 
cated safety systems. Correspondingly, a goal was not to require 
the action of active systems to prevent significant core damage 
and/or provide large grace periods for all anticipated transients. 
The key safety features of the plant are presented and the analysis 
of representative flow and power transients are presented to show 
that the design goal has been satisfied. 


5493 Cost-competitive, inherently safe LFMBR pool 
plant. McDonald, J.S.; Brunings, J.E.; Chang, Y.I; Hren, 
R.R.; Seidensticker, RW. (Rockwell Intl., Canoga Park, 
CA). pp 696-700 of Proceedings of the American power 
conf, vol. 46. Armington, R.E. Chicago, I1.; Illinois Inst. of 
Tech. (Apr 1984). (CONF-840412—). 

From American power conference; Chicago, IL, USA (24 
Apr “a 

The Cost-Competitive, Inherently Safe LMFBR Pool Plant 

design was prepared in GFY 1983 under a DOE-sponsored pro- 
gram. This plant design was developed as a joint effort by Rock- 
well International and the Argonne National Laboratory with 
major contributions from the Bechtel Group, Inc.; Combustion en- 
gineering, Inc.; the Chicago Bridge & Iron Company; and the Gen- 
eral Electric Company. Using current LMFBR technology, many 
innovative features were developed and incorporated into the 
design to meet the ultimate objectives of the Breeder Program, i.e., 
energy costs competitive with LWRs and inherent safety features 
to maintain the plant in a safe condition following assumed acci- 
dents without requiring operator action. This paper provides a de- 
scription of the principal features that were incorporated into the 
design to achieve low cost and inherent safety. 
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REFER ALSO TO CITATION(S) 5117, 5147, 5580 


5494 Relationship of regional water quality to aquifer 
thermal energy storage. Allen, R.D.; Raymond, J.R. (Pacific 
Northwest Lab., Richland, WA). pp 133-153 of Alternative 
energy sources 6: Vol. 4: conservation/management/policy. 
Veziroglu, T.N. Washington, DC; Hemisphere Publishing 
Co. (1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Aquifer thermal energy storage (ATES) involves injection 
and withdrawal of temperature-conditioned water into and from a 
permeable water-bearing formation. The purpose of this study was 
to assess ground-water quality and associated geologic characteris- 
tics as they may affect the feasibility of ATES system development 
in any hydrologic region. It was determined that seven physical 
and chemical mechanisms may decrease system efficiency: particu- 
late plugging, chemical precipitation, clay mineral dispersion, 
piping corrosion, aquifer disaggregation, mineral oxidation, and 
proliferation of biota. Factors affecting ground-water chemistry are 
pressure, temperature, pH, ion exchange, evaporation/transpiration, 
and commingling with diverse waters. Modeling with the 
MINTEQ code showed three potential reactions: precipitation of 
calcium carbonate at raised temperature; solution of silica at raised 
temperature followed by precipitation at reduced temperature; and 
oxidation/precipitation of iron compounds. Ameliorative chemical 
procedures are available. Low concentrations of solutes are gener- 
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ally favorable for ATES. Near-surface waters in high precipitation 
regions are low in salinity. Ground water recharged from fresh sur- 
face waters also has reduced salinity. Rocks least likely to react 
with ground water are siliceous sandstones, regoliths, and metamor- 
phic rocks. Limestone, dolomite, shale, and basalt contain reactive 
minerals. Intrusive rocks may yield alkalis, alkaline earths, and iron 
by hydrolysis of feldspathic and ferromagnesian minerals. On the 
basis of known aquifer hydrology, current population trends, esca- 
lating energy costs, and climate, 10 U.S. water-resources regions 
are candidates for selected exploration and development. All are 
characterized by extensive silica-rich aquifers. 


2509 BATTERIES 
REFER ALSO TO CITATION(S) 5803 


(AD-A—157203/1/XAB) High 
cells. I. Effect of design variables in uncatalyzed cells. Report 
for November 1983-April 1985. Kilroy, W.P.; Pitts, L.; Abra- 
ham, K.M. (Naval Surface Weapons Center, Silver S ring, 
MD (USA). White Oak Lab.). Apr 1985. 73p. NTIS, 
A04/MF AO1. 

One of the goals of the Navy's High Energy Batteries for 
Weapons Block Program is to achieve a better understanding of 
safety hazards in high-energy lithium batteries. To attain this objec- 
tive, a statistical survey was planned to examine how various cell 
parameters (cell design, cell balance, catalysis, moisture content, 
etc.) would affect performance and safety in Li/SOCk cells. Five 
replicate tests were planned for each cell parameter during various 
modes of testing including overdischarge, partial discharge and 
storage followed by further discharge, etc. Cell performance, and 
individual electrode potentials, cell internal and external tempera- 
tures, and pressure were measured during discharge and forced 
over-discharge at different rates at ambient and subambient tem- 
peratures. The effect of partial discharge and storage on cell per- 
formance was assessed. At various stages, the cell chemistry was 
compared using x-ray, gas-chromatography, IR, and mass spectro- 
copy techniques. The effects of water, the presence of a catalyst 
and lithium vs. cathode-limited cell balance were also examined. 
The data have been summarized in two reports. This first report 
primarily addresses the effect of test conditions and cell parameters 
on performance and chemistry. The second report will discuss the 
effect of the catalyst. 


5496 (AD-A—157383/1/XAB) High-rate li/SOCk cells. 


II, Effect of catalyst on cell performance. Report for Novem- 
ber 1983-April 1985. Kilroy, W.P.; Pitts, L.; Abraham, K.M. 
(Naval Surface Weapons Center, Silver S ring, MD (USA). 
White Oak Lab.). Apr 1985. 59p. NTIS, A04/MF AOl1. 
As part of the ongoing High Energy Batteries for Weapons 
Programs at NSWC, various cell parameters were investigated to 
examine their effect on the performance, safety, and chemistry of 
Li/SOC\, cells. This report summarizes the influence of cobalt di- 
benzo-tetraazaannulene (Co-TAA) cataylsis on the discharge and 
overdischarge chemistry and performance of spirally wound com- 
mercial C-size cells. Co-TAA catalyst improved the performance 
and safety of C-size Li/SOC12 cells. The catalyst was most effec- 
tive at high rate or low temperature operation. The presence of 
water increased the risk of hazards at high rates of discharge. The 
generation of gases such as COS, CS2, HC1, etc. was dependent on 
the internal temperature. Originator supplied keywords include: 
Lithium Battery, Catalyst, Tetraazaannulene, Thionyl Chloride. 


cco (AD-A—157449/0/XAB) Basic studies of the lithi- 

secondary battery. Technical report No. 1 (Final), 1 May 
1984-30 April 1985, Foos, J.S.; Erker, S.M.; Rembetsy, L.M. 
(EIC Labs., Inc., Norwood, MA (USA)). Jun 1985, 19p. 
(C—804). NTIS, PC A02/MF AOl. 

Poly-1, 4-dimethoxybenzene was synthesized by the anodic 
oxidation of 1,4-dimethoxybenzene in aprotic electrolytes. The 
black polymer is a doped semiconductor as formed. This material is 
converted to polymeric (olimeric) hydroquinone and quinone. The 
polymers are insoluble in all common solvents except for the poly- 
hydroquinone in aqueous base. A coulombic titration of this qui- 
none, using an electrode compounded with carbon and in an apro- 
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tic electrolyte, gave an equivalent weight corresponding to approx. 
0.5e(-) per quinone unit. Similar results were observed in the initial 
cycles in Li cells, however, the capacity of the electrode degraded 
on cycling. 


(ANL/OEPM—85-5) Research, development, and 
Seabisiniinin of lead-acid batteries for electric vehicle pro- 
pulsion. Annual report, 1984. Bowman, D.E. (Johnson Con- 
trols, Inc., Milwaukee, WI (USA). Globe Battery Div.). 
“ 1985. Contract W-31-109-ENG-38. 52p. NTIS, PC 

/MF A01; GPO Dep. File Number DE8 548. 

Major activities focused on during 1984 were: (1) continued 
work on the development of the lead/plastic composite (combo) 
positive grid; (2) develop a process that would produce active ma- 
terials that were crack-free (flow through); (3) develop a cell design 
that is leak-free; (4) study and determine workable specifications for 
flow rate, flow pressure and material permeabilities so as to achieve 
significant gains in positive active material (PAM) utilization; (5) 
submit cell to NBTL to show proof-of-concept of the forced elec- 
trolyte flow through; (6) continue work on defining failure modes 
(Advanced-1); and (7) continue work on driving profile testing. 


5499 (CONF-851217—2) Fractal model for the ac re- 

a a rough interface. Kaplan, T.; Liu, S.H.; Gray, L.J. 

idge National Lab., (USA)). Aug 1985. Contract 

Ons 8 IR21400. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85018093. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The ac response of an interface between two materials of 
very different conductivities (e.g., an electrode and an electrolyte) 
cannot be simply modeled by a resistor and a capacitor. Instead it is 
found necessary to include a constant-phase-angle (CPA) element 
whose impedance has the form Z(w) oo (jw)/sup -eta/, where w is 
the angular frequency, j = V-1, and 0 < eta < 1. Furthermore, it 
is observed that the parameter eta is intimately related to surface 
roughness, with eta approaching unity when the surface is made in- 
creasingly smooth. 


(NEDO-OS—8405) Energy conversion and storage 
oii, FY 1983 annual report. (New ew Develo 
ment Organization, Tokyo (Japan)). 1984. 234 S (US 
Sales y), PC All/MF AOl. File Number 536900509, 

The report of this Japanese organization on storage battery 
and fuel cell development is reported. The storage batteries they 
are interested in are large storage batteries for electric utility peak 
power management. They want to attain the efficiency of pumped 
storage plants and Plan to locate these large batteries at outlying 
power station to minimize transmission line losses. The initial goals 
are somewhat the same for large fuel cells - the present work is on 
phosphoric acid fuel cells, in particular on electrodes and catalysts, 
but including test results. Longer range work considers fuel cell 
power plants for electric utilities. The work on Stirling engines is 
aimed at residential and commercial heat pump applications. Work 
on contracts by 4 different companies is reported. (LTN) 


5501 (PB—85-228682/XAB) Effect of surface pretreat- 
ment on the immersional potential and the electrical double 
layer of carbon-black electrodes. Master's thesis. Tobias, C. 
(Israel Atomic Energy Commission, Beersheba. Nuclear Re- 
search Center-Negev). Oct 1984. 58p. (NRCN—476). NTIS, 
PC A04/MF AOl1. 

The electrical double layer was studied on carbon blacks of 
high specific area in aqueous electrolyte solution in the absence of 
Faradaic reactions. A three-electrode electrochemical cell was con- 
structed as a part of a vacuum system for a surface pretreatment of 
the carbon electrodes. Immersional potential of carbon black 
powder electrodes which were surface pretreated were measured. 
Although there is no immediate thermodynamic connection be- 
tween the immersional potential and the PZC, it seems that the 
former is a better criterion for the degree of oxidation of the elec- 
trodes surface. It was suggested on the basis of these results that, in 
the absence of specific adsorption, the compact layer capacity, 
which is independent of ion properties and concentration, has the 
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lowest capacity in the series-capacitors model of the double layer. 
It therefore determines the total measured capacitance. 


5502 Digital impedance for faradaic analysis III. copper 
corrosion in oxygenated 0.1IN HC1. Smyrl, W.H.; Stephen- 
son, L.L. (Sandia National Laboratories, Division 184 , Al- 
buquerque, New Mexico). Journal of the Electrochemical So- 
ciety; 132: No. 8, 1563-1567(Jul 1985). 

Impedance measurements have been made on copper rotat- 
ing disks corroding in oxygenated 0.1N HC1. A model is developed 
here for the first time for the faradaic impedance of a corrosion 
couple consisting of an anodic dissolution reaction dominated by 
convective diffusion and a cathodic reaction under kinetic control. 
The model was found to be obeyed for all values of disk rotation 
rate, oxygen concentration, and voltage excitation frequency. The 
corrosion rate was found to depend on oxygen concentration to the 
2/3 power, and on rotation rate to the 1/6 power. 


Digital impedance for faradaic analysis II. Electro- 
dissolution of Cu in HC1, Smyrl, W.H. (Sandia National 
Laboratories, Albuquerque, New Mexico). Journal of the 
Electrochemical Society; 132: No. 8, 1555-1562(Jul 1985). 

The electrodissolution of Cu was studied experimentally by 
both steady-state and impedance (DIFA) techniques on a rotating 
disk. The anodic dissolution was found to be largely mass-transfer 
controlled, but a kinetic contribution could be identified at high ro- 
tation rates. The steady-state behavior was satisfactorily modeled, 
and kinetic parameters a /SUB a/ , a /SUB c/ and the exchange 
current density were determined. The impedance of the system was 
also modeled; experimental results confirmed the steady-state kinet- 
ic parameters and the mass-transfer-kinetic model at all frequencies. 


5504 Digital impedance for faradaic analysis; introduc- 
tion to digital signal analysis and impedance measurements 
for electrochemical and corrosion systems. Smyril, W.H. 


(Sandia National Lab., Albuquerque, NM). Journal of the 
Electrochemical Society; 132: No. 8, 1551-1555(Jul 1985). 

The faradaic impedance for single reactions on electrodes 
and for multiple parallel reactions (e.g., corrosion) is discrossed for 
both voltage and concentration perturbations. Concentration pertur- 
bations in the presence of convective flow are discussed for the ro- 
tating disk. The measurement of impedance by the techniques of 
digital signal analysis is briefly discussed, and instrumentation to 
perform the measurements is described. 


5505 Interferometric observation of turbulent mass 
transfer in channel flow. McLarnon, F.R.; Muller, R.H.; 
Tobias, C.W. (A: — Science Division, Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia). Journal of the Electrochemical Society; 132: No. 8, 1627- 
1634(Jul 1985). 

A traveling, dual-beam laser interferometer has been used to 
investigate mass-transfer boundary layers on planar electrodes in 
turbulent channel flow. The effect of secondary flows induced near 
the electrode/electrolyte interface by small flow obstacles in lam- 
inar bulk flow is compared to the effect of turbulent bulk flow pro- 
duced by high electrolyte flow rates in an obstacle-free flow chan- 
nel. It is shown that mass-transfer enhancement can be attained 
more efficiently by the use of small flow obstacles than by the use 
of high flow velocities. 


5506 Metal deposition-dissolution in molten halides: on 
the question of measurability of very fast electrode reaction 
rates. Settle, J.L.; Nagy, Z. (Argonne National Laboratory, 
Chemical Technology Division, Argonne, Illinois). Journal 
¢ as) Electrochemical Society; 132: No. 8, 1619-1626(Jul 

Metal deposition-dissolution reactions in molten salts are 
very fast and difficult to investigate, as evidenced by large discrep- 
ancies in the reported exchange current densities. An error analysis 
of the dc relaxation techniques was carried out, and it was deter- 
mined that the measurement of the exchange current density can 
have a systematic error if the surface reaction rate is much faster 
than the diffusion rate. This systematic error will result in measured 
exchange current densities approximately equal to the largest ex- 
change current density measurable under the given conditions. This 
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systematic error can also result in fortuitously linear log i /SUB O/ 
vs. log C and log i /SUB O/ vs. 1/T plots, even when the results 
are grossly in error. A computer curve fitting data evaluation cou- 
pled with a statistical sensitivity analysis is suggested to avoid these 
problems. The exchange current densities of iron, nickel, and mo- 
lybdenum were measured in LiCl-KCL eutectic melt at 450°C 
using an improved double-pulse galvanostatic technique. Only that 
of iron could b measured reliably (1.7 + or - 0.4 A-cm™? at 1.3 X 
10-* mol-cm~* Fe~~ ion concentration). The nickel reaction is too 
fast to be measured (at least 5 A-cm™~? at 1 X 10-* mol-cm™® Ni** 
ion concentration), and the molybdenum results are unreliable be- 
cause of melt decomposition. The large discrepancies between these 
results and some results reported by earlier workers can be ex- 
plained on the basis of the above-described error analysis. It is con- 
cluded that past experiments resulting in large exchange current 
densities should be reexamined with improved measuring and data- 
evaluation techniques because it is possible that the reported values 
represent only the applicability limit of the measuring techniqu 
rather than the true exchange current density. 


Energy density, power density, and polarization 
ame of the partially oxidized ("p-Doped”) polyacetylene 
cathode. Maxfield, M.; MacDiarmid, A.G.; Mu, S.L. (De- 
partment of Chemistry, University of Pennsylvania, Phila- 
delphia, Pennsylvania). Journal of the Electrochemical Socie- 
ty; 132: No. 4, 838-841(Apr 1985). (CONF-850311—). 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

Films of polyacetylene, (CH) /SUB x/ , partially oxidized 
("p-doped”) to 2% and 7% having compositions ((CH) /SUP 
+0.02/ (C104) /SUB 0.02/ ~) /SUB x/ and ((CH) /SUP +0.07/ 
(ClO.) /SUB 0.07/ ~) /SUB x/ , respectively, were employed as 
the cathode in electrochemical cells of the type Li/1.0M LiClO, 
(propylene carbonate)/((CH) /SUP +y/ (ClO,) /SUB y/ ~) /SUB 
x/ . They were charged and discharged (both immediately and 
after a 16h delay) at constant currents ranging from 0.01 to 20.00 
mA/cm? of (CH) /SUB x/ film, and their capacities, energy densi- 
ties, and average power densities were measured. The average cell 
voltage and coulombs released during discharges of a cell using a 
7% oxidized polyacetylene cathode were relatively insensitive to an 
increase in discharge current of from 0.01 to 1.00 mA/cm? 


5508 Ellipsometer studies of surface layers on lithium. 
Schwager, F.; Geronov, Y.; Muller, R.H. (Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California). Journal 
of the Electrochemical Society; 132: No. 2, 285-289(Feb 1985). 

The growth of surface layers on lithium in propylene car- 
bonate solutions can be followed by ellipsometry, although the re- 
fractive indexes of many potential film materials are close to those 
of the electrolyte. Film thickness calculated from ellipsometer 
measurements increase over periods of several days at open circuit; 
they are several times larger than those derived from galvanostatic 
pulse measurements. Films are found to be inhomogeneous with 
properties continuously varying as a function of distance from the 
substrate; compact regions are located adjacent to the metal and 
porous regions are located adjacent to the solution. Electrode ca- 
pacitance measurements are sensitive to the thin compact region, 
which can be generated by reaction with water vapor. Ellipsometer 
measurements are primarily affected by the thicker, porous region, 
which may be formed by the precipitation of decomposition prod- 
ucts of the solution. 


5509 Thermodynamics of aqueous magnesium and calci- 
um bicarbonates and mixtures with chloride. Pitzer, K.S.; 
a ae J.J.; Olsen, J.; Rowe, L.; Roy, R.N.; Simonson, 

M. (Department of Chemistry and Lawrence Berkeley 
prt oe University of California, Berkeley, California). 
Journal of Chemical and Engineering Data; 30: No. 1, 14- 
17(Jan 1985). 

The potential for the cell Pt,H:,CO:!M(HCOs) 
»MCh,CO.(aq)!AgCl,Ag with M = Mg and Ca was measured over 
a wide range of molalities at 298.15 K. The data were interpreted 
by the mixed-electrolyte equations of Pitzer and Kim to yield the 
ion-interaction parameters for Mg**, HCOs~, and for Ca**, HCOs~. 
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The trace activity coefficients of M(HCOs)2 in MCIz and in NaCl 
are calculated. 


5510 Isopiestic determination of the osmotic and activity 
coefficients of aqueous MnChk, MnSQ,, and RbCl at 25°C. 
Rard, J.A. (University of California, Lawrence Livermore 
National Laboratory, Livermore, California). Journal of 
198 and Engineering Data; 29: No. 4, 443-450(Oct 
1 . 

The osmotic coefficients of aqueous MnCl, MnSQ,, and 
RbCl! have been measured to high concentrations at 25 °C by the 
isoplestic method. Data for RbCl solutions extend to saturation; 
data for MnCl, and MnSQ, extend to supersaturated concentra- 
tions. Solubilities were determined for solid MnCl. x nH2O and for 
RbCl. Results are compared to other activity and solubility data for 
these salts and, in most cases, the agreement is good. Oxidation of 
these Mn” salts was shown to have a negligible effect when care 
was taken to exclude air, but even without precautions it probably 
would have been insignificant. Two samples of commercial 
"99.9%" RbCl were found upon analysis to contain 0.69 and 3.4 
mol % impurities, with 84-88% of that amount being potassium. 
The presence of 1% KCl in RbCl was shown to have a negligible 
effect on osmotic coefficients below 2.3 mol kg™', but it lowers 
them by 0.3% at saturation. Its presence can be accurately correct- 
ed for. 


29 ENERGY PLANNING AND POLICY 
2901 ENERGY ANALYSIS AND MODELING 
REFER ALSO TO CITATION(S) 4866, 5637 

2902 ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 4841, 4842, 4867, 4871, 4872, 4874, 4887, 
5079, 5514, 5546, 5548, 5550 


5511 Importance of cumulative impacts for socio-eco- 
nomic impact assessment and mitigation. Braid, R.B.; 
Schweitzer, M.; Carnes, S.A.; Soderstrom, E.J. (Oak Ridge 
National Lab., TN). Energy a ga 10: No. 5, 643- 
652(1985). Contract AC05-840R21400. 

The authors consider cumulative socio-economic impacts in 
environmental impact assessment and mitigation processes. Cumula- 
tive impacts from several simultaneous projects are greater than ag- 
gregate impacts for projects built in isolation. Impacts of energy fa- 
cilities provide a baseline for potential cumulative impacts in a 
number of regions. Case studies illustrate the importance of cumula- 
tive impacts, as well as their uneven treatment in the environmental 
impact statement (EIS) process. Important institutional, legal, and 
practical considerations associated with cumulative impacts are ana- 
lyzed, and descriptions are offered of how cummulative impact as- 
sessments can be used as tools in decision-making. 30 references. 


2903 ENVIRONMENT, HEALTH, AND SAFETY 


= ALSO TO CITATION(S) 4973, 5205, 5207, 5511, 5514, 5587, 6189, 


5512 (CONF-8510196—1) Environmental impact assess- 
ment of abnormal events: a follow-up study. Hunsaker, D.B. 
Jr.; Lee, D.W. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 2ip. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002208 

From Follow-up audit of environmental assessment results 
conference; Banff, Alberta, Canada (13 Oct 1985). 

Impact analyses included in environmental assessments for a 
selected nuclear power plant, petroleum storage facility, crude oil 
pipeline, and geopressure well that have experienced operational, 
abnormal events are compared with the data quantifying the envi- 
ronmental impacts of the events. Comparisons of predicted vs 
actual impacts suggests that prediction of the types of events and 
associated impacts could be improved; in some instances, impacts 
have been underestimated. Analysis of abnormal events is especially 
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important in environmental assessment documents addressing a 
technology that is novel or unique to a particular area. Incorpora- 
tion of abnormal event impact analysis into project environmental 
monitoring and emergency response plans can help improve these 
plans and can help reduce the magnitude of environmental impacts 
resulting from said events. 


5513 (PB—85-236032/XAB) Innovative thermal proc- 
esses for hazardous waste treatment and destruction. Free- 
man, H.M.; Oppelt, E.T. (Environmental Protection 


Agency, Cincinnati, OH (USA). Hazardous Waste Engi- 
neering Research Lab.). Aug 1985. 24p. NTIS, PC A02/MF 
AOl. 


As the land disposal of untreated hazardous wastes has con- 
tinued to fall into disfavor in North America, increasing attention is 
being given to alternative hazardous waste treatment and disposal 
technologies. This increased attention and the public and private 
support resulting from such attention have resulted in the develop- 
ment over the past several years of many very innovative process- 
es. This paper, which is based upon the survey of innovative ther- 
mal processes carried out by the staff of the U.S. Environmental 
Protection Agency’s Hazardous Waste Engineering Research Labo- 
ratory in Cincinnati, Ohio, discusses six innovative processes cur- 
rently being discussed in governmental, academic, and industrial 
circles in the United States and Canada. They are: High Tempera- 
ture Electric Reactor, Wet Oxidation Process, Plasma Arc Tech- 
nology, Supercritical Water, Molten Glass Incineration, and Molten 
Salt Reactor. 


2904 NATURAL RESOURCES 


5514 (CONF-8308219—Summ.) Western energy oppor- 
tunities, problems, and policy issues. Foss, M.M. (Colorado 
School of Mines, Golden (USA). Energy and Minerals 
Field Inst.). Jan 1984. Contract FG01-83FE60259. 113p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. File Number 
DE86001805. 

From 6. annual congressional and executive aide program of 
the Energy and Minerals Field Institute; Golden, CO, USA (15 
Aug 1983). 

The sixth Energy and Minerals Field Institute program for 
Washington, DC Congressional and Executive Aides was held 
during August 14-20, 1983. The program was conducted through 
Colorado and Wyoming and consisted of visits to: a small scale pre- 
cious metals operation; the CSM Experimental Mine; a large, un- 
derground molybdenum mine (which was not operating at the 
time); an underground, longwall coal operation; a surface coal 
mine; an in situ coal gasification site; a federally-funded wind 
power project; an underground trona mine and surface refining fa- 
cilities; a natural gas sweetening plant; a drill rig site; and two oil 
shale facilities. Throughout the program, aides met with local, state 
and industry officials and residents during bus rides, meals, and site 
visits. 


2905 RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 4805, 4825, 5050, 5225 
2906 NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 4972, 4973, 5264 


5515 (DOE/NBM—5018253) Nuclear cancellations 
follow-on study. (Stoller (S.M.) Corp., New York (USA)). 
29 Jan 1982. Contract W-31-109-ENG-38. 54p. NTIS, PC 
A04/MF AO01; 1; GPO Dep. File Number DE85018253. 

The serious reduction in the aggregate commitment to nucle- 
ar power by US utilities over the past few years, as well as the seri- 
ous stretchout of the completion schedules for many ongoing 
projects, has continued. A 1980 study which studied the factors 
causing this retrenchment is discussed. In this 1982 study, utilities 
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were interviewed in an attempt to identify possible remedies which 
the Federal government might take to induce utilities to postpone 
rather than cancel units less than 10% complete, and to complete 
expeditiously units in the 10 to 60% completion range. The quality 
of the reserve margin is examined. The actions of state regulators 
are considered. Regulatory reform emerges as the key action the 
Federal government can take. (DLC) 


5516 (ORO-EP—153) Potential commercial applications 
of centrifuge technology. (USDOE Oak Ridge Operations 
Office, TN). Aug 1985. 32p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86001874. 

As part of an effort to prevent the loss of and maximize the 
use of unique developments of the centrifuge program, this docu- 
ment identifies and briefly describes unclassified technologies poten- 
tially available for transfer. In addition, this document presents a 
preliminary plan for action needed to carry out the transfer activi- 
ty. Continuing efforts will provide additional descriptions of tech- 
nologies which have applications that are not as apparent or as ob- 
vious as those presented here. Declassification of some of the pro- 
gram information, now classified as restricted data, would permit 
the descriptions of additional technologies which have significant 
commercial potential. The following are major areas of technology 
where transfer opportunities exist: biomedical; separation; motors 
and control systems; materials; vacuum; dynamics and balancing; 
and diagnostics and instrumentation. 


5517 Weapons design policy impedes test ban. DeWitt, 
H.E.; Marsh, G.E. (Lawrence Livermore National Lab., 
a Bulletin of the Atomic Scientists; 41: No. 10, 10-13(Nov 

Two letters accompanying this article take opposing posi- 
tions on a central issue in the debate on a comprehensive nuclear 
test ban agreement: is continued nuclear testing necessary to ensure 
the reliability of the US nuclear stockpile? Hans Bethe and co- 
signers say it is not; Roger Batzel and Donald Kerr, speaking for 
the nuclear weapons design laboratories, claim that continued test- 
ing is absolutely essential. The debate is a replay of one that oc- 
curred seven years ago, with similar positions being argued by 
some of the same adversaries. What makes this debate difficult to 
understand - and may account for its recurrence - is that either 
side's argument can be valid, depending on the underlying assump- 
tions. The generally overlooked fact is that the weapons laborato- 
ries are now operating under the deliberate assumption that contin- 
ued nuclear testing will always be possible and are designing weap- 
ons accordingly. This policy is being pursued by the laboratories 
despite the widespread agreement, even among many weapons de- 
signers, that weapons can be designed so that they do not need re- 
peated nuclear testing. Indeed, it is apparent that the current weap- 
ons design approach represents a reversal of the policy in effect at 
least until 1971. 


5518 Second nuclear era. Klueh, R. (Oak Ridge Na- 
tional Lab., TN). Public Utilities Fortnightly; 116: No. 9, 15- 
19(31 Oct 1985). 

Faltering public confidence and diminishing economic ad- 
vantage have contributed to a precipitous decline in nuclear genera- 
tion construction. Continuing advances in reactor safety design and 
waste disposal techniques, however, may stimulate renewed accept- 
ance of this power source. This author looks for clues of the poten- 
tial resurgence of development of nuclear powered generation in 
the findings of a report issued by Weinberg et al. at the Institute for 
Energy Analysis (ORAU/IEA-84-6(M)). 4 references, 1 figure. 


5519 US magnetic fusion program overview. Clarke, 
J.F.; Nelson, D.B. (US Dept. of Energy, Washin 

pp 265-284 of Alternative energy sources VI: Vol. 3: wind/ 
ocean/nuclear/hydrogen. Veziroglu, T.N. Washington, DC; 
Hemisphere Publishing Co. (1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Fusion energy development is being vigorously pursued 
around the world because magnetic fusion offers the possibility of a 
safe, environmentally acceptable nuclear energy system based on a 
virtually inexhaustible research. The US DOE Fusion Program has 
grown from a small basic research effort started in 1953, to a major 
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national program of applied research and engineering development. 
This overview of the DOE program summarizes the basic fusion 
process and the difficulty of reducing it to practical application; the 
principal accomplishments and status of the current program; near 
term program plans; and long-term future prospects for fusion 
energy systems. 


2907 TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 4884 
2908 WASTE HEAT UTILIZATION 


5520 (ANL/CNSV-TM—165) Test plan 

of the low-temperature thermal resource in flooded under- 
ground mines. McCown, D.L.; Tome, C. (Argonne National 
Lab., IL eo Sep 1985. Contract W-31-109-ENG-38. 
Ee NTIS, PC A03/MF A01; GPO Dep. File Number 
D 86003162. 

A test plan was developed to provide the basis for field 
measurements of the thermal resource associated with the waters of 
flooded, abandoned coal mines in Scranton, Pennsylvania. These 
waters provide a potential resource for a district heating and cool- 
ing project. The major objectives of the proposed tests are to esti- 
mate the extent of the thermal resource available in flooded mine 
seams about 50 to 200 m beneath the test site and to estimate the 
scaling and corrosion potential of the mine waters. The first objec- 
tive will be addressed by measuring water speed, level, and temper- 
ature, as well as flooded-seam geometry. Water chemistry measure- 
ments, both in situ and in the laboratory, will address the second 
objective. The proposed measurements involve rather novel uses of 
certain standard oceanographic equipment. The two sequential 
phases of the measurement program are (1) measurements in con- 
junction with the drilling operation, and (2) continuous in situ 
measurements. During the first phase, a series of measurements will 
be conducted in each flooded mine seam intersected by the bore- 
hole, with additional measurements being conducted in the open 
borehole. During the second phase, some of the same measurements 
will be conducted on a continuous basis in one flooded seam. 


5521 (NP—6770028) District heat - recognizing the 
limits. (Arbeitsgemeinschaft fuer Sparsamen und Umwelt- 
freundlichen Energieverbrauch e.V. (ASUE), Frankfurt am 
Main (Germany, F.R.)). 1984. 10p. (In German). NTIS (US 
Sales Only), PC A02/MF AO1. at Number DE86770028. 

District heat can contribute towards the energy supply of 
Federal Germany. Again and again the attempt is made to make 
the public believe that district heat is a panacea, suited to solve 
problems in the areas energy, environment, employment and many 
others. This generalizing view involves the danger of long-term de- 
cisions being made in securing energy supply that would prove 
harmful to the national economy. The discussion about district heat 
must therefore be conducted on a strictly factual basis. To help 
achieve this is the aim of this critical comment on the theses most 
frequently used at present by supporters of district heat. 


2910 CONSERVATION 


oe TO CITATION(S) 5582, 5583, 5584, 5593, 5602, 5606, 5612, 


2920 SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 4868, 5633 


5522 (AD-A—158277/4/XAB) Energy Emergency Dis- 
tricts: concepts and applications. Final report. Stewart, R.B. 
(California State Office of Emergency Services, Sacramento 
(USA)). Jun 1985. 314p. NTIS, PC A14/MF AOl. 

This final report describes the development and evaluation 
of models of the Energy Emergency District concept, and also ex- 
plores potential applications of the concept for enhancing emergen- 
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cy-management procedures. Part I provides summary descriptions 
of the problems that originally gave rise to the EED concept. A 
comprehensive description of the public and private organizations 
that share responsibility for emergency energy resource prepared- 
ness, from the national to the local level, is given. Part II describes 
the mission, goals, scope and methods of the California Energy and 
Emergency Preparedness Project. Part III stems from the outcomes 
and the lessons learned at the conference, from the discussion in 
Part I of existing organizations, and from interviews with energy 
providers and emergency managers to suggest variations on the 
EED concept, and to outline programmatic approaches to energy 
resource emergency preparedness. Part IV suggests some research 
areas and possible strategies for more thoroughly developing the 
EED concept, as well as for implementing it. 


2930 POLICY, LEGISLATION, AND 
REGULATION 


REFER ALSO TO CITATION(S) 5264, 5522 


5523 (DOE/BP/14849—1) Energy management for 
local governments on a contingent fee basis. (Yates Associ- 
ates, Inc., Portland, OR (USA)). Au + 1985. Contract AP79- 
84BP 14849. Tp. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86001871. 

This pamphlet discusses some of the issues that a local gov- 
ernment should consider in retaining an energy agent on a contin- 
gent fee basis. The issues include: (1) How energy agent fee ar- 
rangements work; (2) How to determine if an energy agent will be 
willing to work on a contingent fee basis; (3) How to shop for an 
energy agent; and (4) How to measure improvements in energy 
consumption. 


5524 (DOE/1IG—0222) Supporting documentation and 
control over Economic Regulatory Administration cases. 
(USDOE Office of Inspector General, Washington, DC). 19 
Nov 1985. 19p. TIC, PO Bx 62, Oak Ridge, 37831. File 
Number T186003167. 

Report to The Secretary. 

This report discusses the adequacy of the Economic Regula- 
tory Administration's (ERA) documentation of and control over 
cases involving alleged petroleum pricing violations. In response to 
the oil embargo and price increase, Congress passed the Emergency 
Petroleum Allocation Act of 1973 (15 USC 751). The Government 
assured compliance by investigating petroleum pricing violations, 
recovering overcharges, and making restitution to injured parties. 
Between August 1973 and January 1981, when oil prices were de- 
controlled, ERA and predecessor federal agencies established and 
enforced regulations controlling the allocation and pricing of crude 
oil and refined petroleum products. 


6525 (DOE/RG/10230—T1) [PURPA grants to state 


regulatory commissions and 


utility electric utilities]. Final 
Lambert, E.S. 


report. tah Public Service Commission, 
Salt Lake City (USA)). 20 Jun 1984. Contract FGO1- 
79RG10230. 37p. NTIS, PC A03/MF A0i; 1; GPO Dep. 
File Number D 86001704. 

The Utah Commission considered fully in hearings each of 
the eleven regulatory and ratemaking standards. In addition, the 
Commission held hearings concerning the lifeline rates provision of 
PURPA and the cogeneration and small power production provi- 
sion. The Utah Commission has taken action with respect to each 
of these standards. In its Order concerning cases numbered 80-999- 
09 and 81-999-01, 02, 03, 04, and 05, issued May 14, 1982, and ap- 
pended to this report, the Utah Commission adopted each of the 
ratemaking standards. Its actions concerning adoption of the regula- 
tory standards have been the subject of hearings and orders issued 
during the period of time prior to the issuance of the May 14, 1982 
Order. After full hearing on the subject, the Utah Commission de- 
clined to adopt lifeline rates. In an Order issued April 9, 1981, the 
Commission implemented the FERC regulations issued pursuant to 
PURPA Sections 201 and 210. Contained in that Order were inter- 
im rates based upon the avoided costs of the electric utilities under 
this Commission's jurisdiction that are subject to PURPA. 
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2940 FOSSIL FUELS 


REFER ALSO TO CITATION(S) 4805, 4825, 4841, 4842, 4866, 4867, 4868, 
4871, 4872, 4872, 4873, 4873, 4874, 4883, 4884, 4887 


2950 HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 5547 
2960 ELECTRIC POWER 


REFER ALSO TO CITATION(S) 4868, 5205, 5207, 5266, 5551 


5526 (CONF-8509170—2) Observation on WASP-III: 
implementation and use. Poch, L.A.; Huber, C.C.; Guziel, 
K.A.; Buehring, W.A.; Duda, M. (Argonne National Lab., 
IL (USA); Biuro Studiow i Projektow ‘Energoprojekt'’, 
Warsaw (Poland)). 1985. Contract W-31-109-ENG-38. 41p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85018353. 

From Advisory group meeting on WASP-III; Vienna, Aus- 
tria (16 ho 1985). 

Since 1978, Argonne National Laboratory (ANL) has con- 
ducted seven training courses in expansion planning of electrical 
generating systems for the International Atomic Energy Agency. 
These courses feature the use of the Wien Automatic System Plan- 
ning Package (WASP-III), a computer model for determining the 
long-run, least-cost expansion plan for the generating system. As a 
result of these experiences and other implementations and applica- 
tions of WASP-III, techniques to help in the implementation and 
use of WASP have been developed. These include procedures to 
help with file handling and technical insights that help avoid some 
common problems. In addition, several suggestions for improve- 
ments in the next WASP version have been listed. 


5527 (DOE/EIA—0226(80/07)) Electric Power Month- 
ly, July 1980. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal and Electric Power Statis- 
tics). 8 Oct 1980. 137p. NTIS, PC A07/MF AOI; 1 - GPO; 
GPO Dep. File Number DE86002474. 

Production of electric energy by electric utilities in July 
1980 totaled 216.1 thousand gigawatthours, an increase of 9.6% 
over the July 1979 figures. July 1980 coal consumption increased 
21.4% from the July 1979 figures. Coal stocks as of August 1, 1980 
were 166.9 million short tons. Stocks increased 27.2% above the 
August 1, 1979 stocks of 131.3 million short tons. Steam, gas tur- 
bine, and internal combustion plants consumed 40.1 million barrels 
of oil in July 1980. July 1980 oil consumption was 9.5% below the 
July 1979 figures. The sum of the noncoincident peak electrical 
loads in June 1980 was 390,375 megawatts. 


5528 (DOE/EIA—0226(80/08)) Electric Power Month- 
ly, August 1980. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal and Electric Power 
Statistics). 30 Oct 1980. 136p. NTIS, PC A0O7/MF AOI; 1 - 
GPO; GPO Dep. File Number DE86002473. 

Production of electric energy by electric utilities in August 
1980 totaled 215.4 thousand gigawatthours, an increase of 5.2% 
over the August 1979 figures. Nuclear production increased to 24.3 
thousand gigawatthours in August 1980, the highest it has been 
since March 1979. August 1980 oil consumption was 43.0 million 
barrels, 4.2% below the August 1979 level, and 23.5% below the 
amount consumed in August 1978. Coal stocks as of September 1, 
1980 were 172.0 million tons, or 27.9% above the September 1, 
1979 stocks of 134.4 million short tons. The sum of the noncoinci- 
dent peak electrical loads in July 1980 was 428,267 megawatts, a 
9.7% increase from the July 1979 sum of peak loads. 


5529 (DOE/EIA—0226(80/09)) Electric Power Month- 
ly. (USDOE Ener erBy Information Administration, Washing- 
ton, DC. Office of Coal and Electric Power Statistics). Sep 
1980. 135p. NTIS, PC A07/MF AO1; 1 - GPO; GPO Dep. 
File Number DE86002472. 
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Production of electric energy by electric utilities in Septem- 
ber 1980 totaled 191.5 thousand gigawatthours, an increase of 5.9% 
over September 1979. September 1980 oil consumption was 30.7 
million barrels, 20.4% below the September 1979 level, and 33.9% 
below the amount consumed in September 1978. Coal stocks as of 
October 1, 1980 were 175.1 million tons, or 25.7% above the Octo- 
ber 1, 1979 stocks of 139.3 million short tons. The installed generat- 
ing capacity of electric utility plants in the United States was 
607,667.4 megawatts on September 30, 1980. This included 76,350.8 
megawatts in hydroelectric, 419,901.1 in fossil steam, 55,537.2 in 
nuclear, 50,372.2 in gas turbine, and 5506.1 in internal combustion 
plants. The sum of the noncoincident peak electrical loads in 
August 1980 was 417,998 megawatts, a 4.5% increase from the 
August 1979 sum of peak loads. 


5530 (DOE/EIA—0226(80/10)) Electric Power Month- 
ly, October 1980. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal and Electric Power 
Statistics). 5 Jan 1981. 133p. NTIS, PC A0O7/MF AOI; 1 - 
GPO; GPO Dep. File Number DE86002471. 

Production of electric energy by electric utilities in October 
1980 totaled 178.5 thousand gigawatthours, a decrease of 0.7% 
from the October 1979 figures. October 1980 oil consumption was 
27.0 million barrels, 21.8% below the October 1979 level, and 
38.6% below the amount consumed in October 1978. Coal stocks as 
of November 1, 1980 were 182.1 million tons, or 21.3% above the 
November 1, 1979 stocks of 150.1 million short tons. The installed 
generating capacity of electric utility plants in the United States 
was 608,874.9 megawatts on October 31, 1980. This included 
76,350.9 megawatts in hydroelectric, 420,928.0 in fossil steam, 
55,546.2 in nuclear, 50,528.2 in gas-turbine, and 5521.6 in internal- 
combustion plants. 


5531 (DOE/EIA—0226(81/02)) Electric Power Month- 
ly, February 1981. (USDOE Energy Information Adminis- 
tration, Washington, DC. Electric Power Statistics Div.). 7 
May 1981. 134p. NTIS, PC A07/MF AOl; 1 - GPO; GPO 
Dep. File Number DE86002476. 

This report presents monthly summaries of electric utility 
statistics at the national, regional, state, or local levels on stocks 
(fuel), receipts (fuel), consumption (fuel), net generation, net energy 
for load, peak load and net capability, cost (fuel receipts), and retail 
prices. Chapters on Stocks, Receipts, Consumption and Net Gen- 
eration present data first for the total United States, followed by 
data summaries at the regional level and the state level. Chapters 
on Net Energy for Load, and Peak Load and Net Capability 
present United States’ totals first, followed by regional data. The 
chapter on cost provides national averages followed by state aver- 
ages, while the Retail Prices chapter presents United States aver- 
ages followed by local averages. 


(DOE/EIA—0226(81/05)) Electric Power Month- 
ly, May 1981. er Cle Ener; eee Administration, 
DC. Office of Nuclear, Electric and Al- 
7 Au 1981. 134p. NTIS, PC A07/MF AO! - 

; GPO . File Number 86002480. 
” Presented are monthly summaries of electric utility statistics 
o national, es gems state, or local levels on the following sub- 
receipts (fuel), consumption (fuel), net genera- 
ae k peak load and net capability, cost (fuel 
Chapters on Stocks, Receipts, Consump- 
Net Generation present data first for the total United 
followed by data summaries at the regional level and the 
. Chapters on Net Energy for Load, and Peak Load and 
Capability present United States’ totals first, followed by re- 


ts 


rl 


United States averages followed by local averages. 


5533 (DOE/EIA—0226(81/06)) Electric Power Month- 
ly. (USDOE Energy Information Administration, Washing- 
ton, DC. Office of Coal, Nuclear, Electric and Alternate 
1981. 139p. NTIS, PC AO7/MF AOl; 1 - 

. File Number DE86002468. 
"The Electric Power Monthly presents monthly summaries of 
electric utility statistics at the national, regional, State, or local 
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levels on the following subjects: stocks (fuel), receipts (fuel), con- 
sumption (fuel), net generation, net energy for load, peak load and 
net capability, cost (fuel receipts), and retail prices. The publication 
covers each of these subjects in a separate chapter. Chapters on 
Stocks, Receipts, Consumption and Net Generation present data 
first for the total United States, followed by data summaries at the 
regional level and the State level. Chapters on Net Energy for 
Load, and Peak Load and Net Capability present United States’ 
totals first, followed by regional data. The chapter on cost provides 
national averages followed by State averages, while the Retail 
Prices chapter presents United States averages followed by local 
averages. Each chapter contains related text, tables, or graphs. 


5534 (DOE/EIA—0226(81/08)) Electric Power Month- 
ly, August 1981. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Coal, Nuclear, Electric and 
Alternate Fuels). 19 Nov 1981. 139p. NTIS, PC A07/MF 
A01 - GPO; GPO Dep. File Number DE86002482. 

The installed nameplate generating capacity of US electric 
utility plants on August 31, 1981 was 627,468 megawatts (MW), of 
which 436,823 were in fossil steam, 76,911 in hydroelectric, 57,205 
in nuclear, 50,995 in gas-turbine, and 5534 in internal-combustion 
plants. During August 1981, electric power generation in the 
United States was 210,245 GWh, a decrease of 4.5% from 220,164 
gigawatthours (GWh) generated in July 1981 and down 2.4% from 
August 1980. Coal accounted for 51.5% of all electricity produced, 
hydropower for 10.3%, oil for 7.6%, natural gas for 17.5%, nuclear 
power for 12.8%, with the remaining 0.3% from geothermal, wood 
and wste, and petroleum coke. Average retail prices of electricity, 
compiled from statistics from 40 selected US cities, rose in August 
1981 to $36.07 for 500 kilowatthours (kWh) from $31.62 in August 
1980. 


5535 (DOE/EIA—0226(81/09)) Electric Power Month- 
ly, September 1981, (USDOE Ener, 


Information Adminis- 
tration, W m, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 29 Dec 1981. 140p. NTIS, PC A07/ 
MF AO1 - GPO; GPO Dep. File Number DE86002483. 

During September 1981, electric power generation in the 
United States was 186,858 gigawatthours (GWh). Coal accounted 
for 52.3% of all electricity produced, natural gas for 16.5%, nuclear 
power for 13.1%, hydropower for 9.5%, oil for 8.3%, with the re- 
maining 0.3% from geothermal, wood, waste, and petroleum coke. 
The median residential retail price of electricity rose in September 
1981 to $33.47 for 500 kilowatthours (kWh) from $30.19 in Septem- 
ber 1980. 


(DOE/EIA—0397(85/2Q)) Electric Power Quar- 
tty, April-June 1985. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 4 Nov 1985. 320p. NTIS, PC 
A14/MF A011; 1; GPO Dep. File Number DE86002639. 

The Electric Power Quarterly presents monthly summaries 
of electric utility statistics at the national, divisional, State, compa- 
ny, and plant levels on the following subjects: quantity of fuel, cost 
of fuel, quality of fuel, net generation, fuel consumption, and fuel 
stocks. 


5537 (EPRI-EA—4267-Vol.1) Marketing demand-side 
programs to improve load factor. Volume 1. Summary. Final 
report. Davis, T.D.; Hoch, L.J.; Limaye, D.R. (Synergic 
Resources Corp., Bala-Cynwyd, PA (USA). Oct 1985. aa 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1186920042. 

A summary and synthesis of the experience of the case study 
utilities in implementing demand-side marketing programs has been 
provided, emphasizing both strategic and tactical considerations. 
While implementation is influenced by a number of utility-specific 
factors, the information provided in this report can be quite useful 
to utilities considering a variety of such programs. To this end, the 
project provides a conceptual, systems approach that can be adapt- 
ed by any utility in its planning and implementation of demand-side 
marketing programs to improve annual load factor. 
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5538 (EPRI-EA—4267-Vol.2) Marketing demand-side 
programs to improve load factor. Volume 2. Synthesis of utili- 
ty experience. Final report. Davis, T.D.; Hoch, L.J.; 
Limaye, D.R. (Synergic Resources Corp., Bala-Cynwyd, 
PA (USA)). Oct 1985. 131p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920043. 

The changing utility planning environment has led many 
utilities to implement programs to influence customer load shapes in 
ways that will benefit both the customer and the utility. This study 
provides information on utility implementation and marketing of 
demand-side management programs designed to improve load 
factor. 


5539 (EPRI-EA—4267-Vol.3) Marketing demand-side 
programs to improve load factor. Volume 3. Case studies. 
Final report. Davis, T.D.; Hoch, L.J.; Limaye, D.R. (Syner- 
gic Resources Corp., Baia-Cynwyd, PA (USA)). Oct 1985. 
171p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920044. 

The primary focus of the project was to identify the lessons 
learned by 11 case study utilities in the design, operation, and eval- 
uation of demand-side programs for load factor improvement. The 
project also addressed the influence of utility system characteristics 
and operating environment on program goals, and examined the 
degree to which benefit/cost analysis and market research were 
used in program design and marketing. 


(NUREG/CR—1256) Conditional model of peak 
ra minimum loads and the load duration curve for electrici- 
ty. Trimble, J.L.; Stallings, D.E.; Thomas, B. (Oak Ridge 
National Lab., TN (USA)). May 1980. Contract AC05- 
840R21400. 97p. (ORNL/NUREG/TM—379). NTIS, PC 
A05/MF AO1 - GPO. File Number T186002765. 

This report presents a model that extends the traditional 
model of electricity demand to account for intra-period load varia- 
tion, the kind of variation that is important for evaluating marginal- 
cost-reflecting price structures. The time-of-day rate is one such 
price structure. The traditional model of electricity demand ex- 
plains inter-period demand variation. It says nothing about load 
variation. The report explains how a model that integrates with 
previous studies of electricity demand might be formulated. It 
specifies two concrete models within this framework and estimates 
them for a number of different utility companies. The model's 
within-sample-period performance in predicting peak loads is pre- 
sented for one version of the model extension along with estima- 
tions for other variations. In addition a number of plots of actual 
load distributions, a summation of load variation information, 
against the actual load distributions, are presented and used to 
evaluate the performance of specific models. 


5541 (NUREG/CR—1295) ORNL state-level electricity 
demand forecasting model. Chern, W.S.; Dick, J.W.; Galla- 
er, C.A.; Holcomb, B.D.; Just, R.E.; ‘Ngu yen, H.D. (Oak 
idge National Lab., TN (USA)). Jul i980. Comics AC05- 
840R21400. 170p. (ORNL/NUREG—63). NTIS, PC A08/ 
MF AO! - GPO. File Number T186002716. 

This report presents further results of validating Version I of 
the ORNL-SLED Model, an investigation of structural changes in 
electricity demand, an update of the Version I model as Version II, 
the electricity cost forecasting model, and the forecasts of electrici- 
ty demand and prices by sector and by state for 1977-2000. Further 
validation of the Version I model was conducted through ex post 
forecasting in the post-sample years of 1975 and 1976. The ex post 
forecasting results reveal no evidence of any significant non-price 
induced conservation in 1975 and 1976. The results obtained from 
investigating structural change show that changes in either the gen- 
eral structure of the demand equations or the estimated own-price 
elasticities between Version I and Version II are generally not sta- 
tistically significant. A new set of the assumptions of exogenous 
variables was developed and used to forecast electricity demand 
and prices. The forecast rates of growth in total electricity demand 
vary considerably from state to state: Arizona has the highest rate 
(8.2%) and Massachusetts and Illinois have the lowest rate (2.9%) 
for the 1976-1990 period. For the United States as a whole, the 
forecast annual growth rates of total electricity demand are 4.5%, 
4.1% and 5.5% for the base, high-price, and low-price cases, re- 
spectively, for the same period. 
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5542 (NUREG/CR—1792) Generic review of conserva- 
tion, load management, rate restructure, and cogeneration. 
Tepel, R.C.; Van Dyke, J.W.; Barnes, R.W. (Oak Ridge Na- 
tional Lab. TN (USA)). Jun 1981. Contract ACO0S- 
840R21400. 74p. (ORNL/NUREG/TM—418). NTIS, PC 
A04/MF AO1 - GPO. File Number TI86000960. 

In forecasting peak or total electricity from past behavior of 
consumers and the power industry, the fact that major changes in 
the determinants of demand may result in forecasting errors must 
be taken into consideration. This report reviews the most important 
sources of such structural changes in the near future - mandatory 
conservation; load management; rate restructure, especially time-of- 
day pricing; and cogeneration - and presents estimates of the impact 
of each on electricity demand. Results indicate that demand can be 
significantly reduced through enforcement of presently mandated, 
but yet to be finalized, conservation standards. Although both load 
management and rate restructure may actually increase demand, the 
major impact of these programs probably would be in shifting 
demand to off-peak periods. Results also indicate that the impact of 
cogeneration would be small unless a concerted effort is mounted 
to promote its introduction. If any or all of these structural changes 
gain widespread acceptance, estimates are that significant impacts 
on the utility industry would occur. 


2980 CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 5573, 5610 


5543 (DOE/RL/01830—17) Energy use trends in the 
United States 1972-1984; an analysis of the factors contribut- 
ing to reduced energy use with emphasis on the changes in ef- 
ficiency in the major sectors of the US economy. (Pacific 
Northwest Labs., Richland, WA (USA)). May 1985. Con- 
tract AC06-76RL01830. 24p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86003193. 

Purpose is to understand changes in the way energy is used 
in the US economy by examining detailed changes in the structure 
of energy use patterns. An attempt is made to identify the causal 
factors leading to reduced energy use between 1972 and 1984. De- 
tails of what efficiency changes have occurred are used to give in- 
sight into what these changes mean in terms of the functioning of 
energy-use markets, the effect of various energy programs and poli- 
cies, and future energy use. 


5544 (LUTMDN/TMVK—3125-1-43-(1984)) Method of 

forecasting the load by the hour from consumer groups of 

electric power, gas, and district heating. Larsson, L.; Pyrko, 

J. (Lund Inst. of Tech. (Sweden). Div. of Heat and Power 

Engineering). Oct 1984. 37p. (In Swedish). NTIS (US Sales 
y), PC A03/MF AO1. File Number DE85752759. 

This method can be used for both homogeneous and inho- 
mogeneous groups. The dimensioning effects can be calculated. 
These are model curves for various types of load, much as electri- 
cal heating, heat pumps, oil burners, hot water accumulators, gas 
heaters, and district heating. 


2990 UNCONVENTIONAL SOURCES AND 
POWER GENERATION 


REFER ALSO TO CITATION(S) 5079, 5099, 5118, 5610 


5545 (NP—6770029) Assessment of the potential of re- 
newable energy sources in the Federal Republic of Germany. 
Goy, G.C.; Wittke, F.; Ziesing, H.J.; Rehbock, M.; Jaeger, 
F.; Kunz, P.; Mannsbart, W.; Poppke, H. (Deutsches Inst. 
fuer Wirtschaftsforschung, Berlin (Germany, F.R.); Fraun- 
hofer-Gesellschaft zur Foerderung der Angewandten Fors- 
chung e.V., Karlsruhe (Germany, F.R.). Inst. fuer System- 
technik und Innovationsforschung; Bundesministerium fuer 
Wirtschaft, Bonn (Germany, F.R.)). Oct 1984. 427p. (In 
German). NTIS (US Sales Only), PC A19/MF AOI. File 
Number DE86770029. 
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This final report on the research project consists of 11 chap- 
ters. Following a presentation in the first chapter of the boundary 
conditions, which are equally important for all renewable energy 
sources, the methodical approach, and some definitions of terms, 
the renewable energy sources indicated are individually dealt with 
in chapters 2 to 10 according to an essentially uniform pattern. 
Each of the chapters is preceded by an overview of the state of 
technology and foreseeable development trends. This is followed 
by analyses of the development of the economics for the individual 
systems of energy utilization in the important areas. This provides 
the basis for potential estimates - as far as economic uses to the 
year 2000 are recognizable - and, in a further chapter, the evalua- 
tion of impacts resulting from the potential assessments (capital ex- 
penditure, exhaustion of resources, environment). Each of the chap- 
ters 2-10 ends with a discussion of the most important obstacles to 
future market penetration even in the case of renewable energy 
sources that are considered fundamentally paying. Chapter 11 pre- 
sents a summary and qualitative outlook on conceivable develop- 
ments to the year 2030. 


5546 (NP—6900280) Retrospective search on profitabil- 
ity and economics of bioenergy investments and utilization. 
(Institute for Industrial Research and Standards, Dublin 
(Ireland). Information Technology Group). Sep 1985. 135p. 
NTIS (US Sales Only), PC A07/MF A0O1. File Number 
DE86900280. 

This literature survey covers the period 1976 to date. Profit- 
ability and economics of bioenergy investments and utilization are 
dealt with under the following headings: biomass resources, cultiva- 
tion techniques, harvesting and materials handling, microbial con- 
version, thermochemical conversion, combustion and synthetic 
fuels. 


5547 (PB—85-234912/XAB) Current alternative energy 
research and development in Illinois, June 1985. Swager, R. 
(Illinois Dept. of Energy and Natural Resources, Springfield 
(USA)). Jun 1985. 174p. NTIS, PC A08/MF AO1. 

The Directory is intended to acquaint researchers, policy 
makers, and citizens with recent activities in alternative energy re- 
search, development, and demonstration projects. The topics cov- 
ered are limited to those concerned with the development of non- 
fossil, non-nuclear energy sources. Included are projects in process 
in May, 1985 or that had been completed after November, 1984. It 
attempts to include projects performed by illinois organizations, 
both within the state and out-of-state, and projects performed by 
out-of-state organizations at sites within Illinois. 


5548 (PB—85-242766/XAB) Rural energy survey and 


profiles: Senegal. Training manual. (Peace Corps, Washing- 
ton, DC (USA). Information Collection and Exchange). 
1982. 176p. (PC/ICE/T—27). NTIS, PC A09/MF AO1. 

Part one describes a survey undertaken as part of a renew- 
able energy program by the Peace Corps. Aimed at assisting devel- 
oping countries in identifying energy needs in rural areas and im- 
plementing alternative, renewable energy projects at the communi- 
ty level. Survey designed to obtain detailed information about 
energy resources in rural villages, combining social, cultural and 
economic issues. Part two provides detailed energy use information 
for several Senegalese villages included in the survey. 


5549 A modified unit commitment and generation con- 
trol for utilities with large wind generation penetrations. Seg- 
lueter, R.A.; Barnes, P.R.; Lawler, J.S.; Park, G.L.; Red- 
doch, T.W. (Michi State University, East Lansing, 
Michigan). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Power Apparatus and Systems; PAS- 
104: No. 7, 1630-1636(Jul 1985). 

A modified unit commitment is proposed in this paper that 
would be updated on three different cycles (daily, quarter-hourly 
and every minute). The 24 hour updated unit commitment would 
include the effects of load and slow trend wind power change that 
could be predicted 24 hours ahead. The quarterhourly updated unit 
commitment would handle the fast trend and cyclic change in wind 
power that could be predicted one hour ahead and would commit 
peaking, regulation, and quick pickup and possibly economic units 
to handle these wind power changes. The minute updated unit 
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commitment would connect or disconnect quick pickup units or 
wind turbines based on a 15 minute ahead prediction of cyclic wind 
power variations with periods greater than 10 minutes. The modi- 
fied generation control would utilize: normal automatic general 
control; coordinated blade pitch control of all wind turbines in the 
array to clip and smooth wind power variations; and supplementary 
control of peaking, regulating and quick pickup units committed by 
the quarterhourly and minute updated unit commitments. This 
paper also discusses the unit commitment problem of supplying suf- 
ficient generation to meet load and the spinning reserve, operating 
reserve, unloadable generation reserve, and load following levels 
required to assure operating reliability. The generation control 
problem of controlling both conventional and wind generation to 
track load is also discussed. The inadequacy of the three present al- 
ternative solutions to the unit commitment and generation control 
problem are also discussed. 


5550 Photovoltaics: today’s opportunities. Annan, R.H.; 
Macaleer, B.S. (US Dept. of Energy, Photovoltaic Division, 
Washington, DC). pp 263-274 of Alternative energy sources 
VI: Vol. 2: solar applications/waste energy. Veziroglu, T.N. 
Washington, DC; Hemisphere Publishing Co. (1985). 
(CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

In the past ten years the US photovoltaic industry has made 
substantial gains in the advancement of technology and products. 
During this time, industry sales have increased by a factor of 1,000 
and photovoltaic generated electricity prices have been reduced 
tenfold. The long-term research which is underway today is target- 
ed towards new technology which may reduce photovoltaic costs 
another tenfold and achieve cost-competitiveness with grid-con- 
nected power in the US. These cost reductions are expected to take 
years to be realized in commercial products. Today, however, pho- 
tovoltaic systems already provide a cost-effective technology solu- 
tion in many stand-alone applications where power is unavailable or 
unreliable. In many cases, potential users are not taking advantage 
of this technology because of the fallacy that major cost reductions 
are around the corner and thus waiting is better than buying now; 
the lack of user knowledge or understanding of photovoltaics; and, 
most importantly, the lack of financing. Recommended near-term 
initiatives are those which focus on establishing renewable energy 
funds at major world financial institutions and on educating key fi- 
nancial and customer decision makers of the benefits of photovol- 
taics. These benefits include the expanded availability of electricity, 
reduced fuel supply and maintenance uncertainties, and local busi- 
ness opportunities. 


5551 Measured effects of wind turbine generation at the 
Block Island Power Company. Wilreker, V.F.; Scott, G.W.; 
Shaltens, R.K.; Smith, R.F.; Stiller, P.H. (Westinghouse 
Electric Corp., PA). pp 195-203 of Proceedings of the 
American power conference. Vol 46. Armington, R.E. Chi- 
cago, iL; Illinois Inst. of Technology (1984). (CONF- 
840412—). 

From American power conference; Chicago, IL, USA (24 
Apr 1984). 

Data measurements made on the NASA MOD-OA 200 kW 
wiad turbine generator (WTG) installed on the Block Island Power 
Company (BIPCO) utility grid form the basis for an overall per- 
formance analysis. A three-part program was formulated which in- 
vestigates fuel displacement/savings, dynamic interactions, and 
WTG excitation (reactive power) control effects. Continuous re- 
cording of a large number of electrical and mechanical variables on 
FM Magnetic tape permit evaluation and correlation of phenomena 
over a bandwidth of at least 20 Hz. Because the wind power pene- 
tration reached peaks of 60% on this site during the data acquisi- 
tion effort, the impact of wind fluctuation and wind turbine-diesel 
utility interaction is evaluated in the context of a “worst case” sce- 
nario. This perspective is further magnified by the fact that the 
speed governor dynamics of the diesel units exhibited an under/ 
damped response and also iuat the utility operation procedures 
were not altered to optimize overall WTG/utility performance. Pri- 
mary findings over the data collection period are: a calculated 
6.7% reduction in fuel consumption while generating 11% of the 
total electrical energy, acceptable system voltage and frequency 
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fluctuations with WTG connected, and applicability of WTG exci- 
tation schemes using voltage, power or VARS as the controlled 
variable. 


30 DIRECT ENERGY CONVERSION 
3001 MHD GENERATORS 


REFER ALSO TO CITATION(S) 5776 


5552 (DOE/PC/70507—4) MHD channel development. 
Quarterly report, January-March 1985. (Avco-Everett Re- 
search Lab., Inc., Everett, MA (USA)). May 1985. Contract 
AC22-84PC70507. 156p. NTIS, PC A08/MF AOl. File 
Number DE86002520. 

The cathode wall nonuniformity modeling was completed. 
Good agreement was obtained between the results of the model and 
experimental data. Secondary flow investigations were continued, 
with the use of channel heat flux data as an indicator. Work contin- 
ued on the possible use of ceramic wall elements in the insulating 
walls adjacent to the cathode, paricularly in the regions where high 
voltage spikes exist. A sumary of the evolution design, and testing 
of the CDIF power conditioning circuits is presented. The Mk VI 
and Mk VII facilities were operated for a total of 74 1/2 hours 
during this reporting period. Power was generated for 20 hours. 31 
refs., 81 figs. 


3004 THERMIONIC CONVERTERS 


5553 (AD-A—158280/8/XAB) Close-spaced high-tem- 
perature Knudsen flow. Annual report, May 16, 1984-May 15, 
1985. McVey, J.B. (Rasor Associates, Inc., Sunnyvale, CA 
ee he. 15 Jun 1985. 16p. (NSR—22-3). NTIS, PC A02/ 
AOl 

This work continued to investigate thermionic energy con- 
version in the Knudsen (collisionless) operating mode. A 
SAVTEC-type converter with an interelectrode spacing of 18-22 
microns was tested over a range of emitter temperatures up to 
about 1700 K. Maximum performance followed the predictions of 
vacuum-mode analysis for emitter temperatures below 1580 K. 
Above that temperature the converter operated in the unignited 
mode, with partial space-charge neutralization by surface ionization 
of cesium. It was found that collisionless and diffusion mode theo- 
ries could be extended into the regime of maximum output power 
for the unignited mode (spacing and electron mean-free path about 
equal) to give good agreement with the experimental data. The 
Knudsen-mode thermionic converter with a structured emitter was 
also investigated. Analysis has shown that associative ionization be- 
tween barium and cesium is unlikely to be the cause of the current 
enhancement observed in previously published work. An analysis 
which considered the trapping of positive ions in the emitter slots 
has given good qualitative agreement with published data. Work is 
continuing on this analysis. Parts for a structured emitter variable 
spacing converter have been constructed and are being assembled. 


3005 FUEL CELLS 


REFER ALSO TO CITATION(S) 5500 


(DOE/ET/15440—1944) Development of molten 
carbonate fuel cell power plant technology. Quarterly techni- 

progress report No. 22, January 1-March 31, 1985. 
Unived Technologies Corp., South Windsor, CT (USA). 
Power Systems Div.). Nov 1985. Contract AC2I- 


79ET 15440. 170p. NTIS, PC A08/MF A01; 1; GPO Dep. 
File Number D) 86001008. 

This report summarizes the work performed to develop and 
verify the design of a prototype molten carbonate fuel cell stack 
which meets the requirements of a 1990's - competitive, coal-fired, 
electrical utility central station, or industrual cogeneration power 
plant. The test of the 20-cell Subscale Stack No. 3 was terminated 
voluntarily following 5020 hours of operation. All of the objectives 
of the Test Plan were achieved. Design changes incorporated to 
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improve electrolyte management, provide negative and cell short 
protection, and control stack height reduction were demonstrated 
to improve the stack operating capability. Variations in the in-plane 
thermal profile were evaluated. No cell performance decay resulted 
from the thermal transients. A stack disassembly and analysis plan 
is presented. The design of Subscale Stack No. 4 was completed. It 
includes a revised separator plate design, a one-piece cathode cur- 
rent collector, and a revised end plate design. It will be operated at 
conditions which ameliorate nickel oxide cathode dissolution. Sheet 
metal repeating-part hardware was completed for the stack. Full- 
area bubble barrier tape fabrication trials were conducted using the 
newly installed tape casting equipment. Modifications to the slip 
recipe were required to improve the homogeneity of the part. Tool- 
ing required to fabricate full-area separator plates for the full-area 
short stack was completed. Material and component tests evaluated 
the dimensional stability of anodes and cathodes. Anodes have dem- 
onstrated stability believed acceptable for stack testing. Corrosion 
testing of INCO 825 and AISI 310 stainless steel continued. 43 figs., 
39 tabs. 


5555 (DOE/ET/15440—1947) Development of molten 
oo fuel cell power plant technology. Quarterly techni- 

cal progress report No. 21, October 1-December 31, 1984, 
(United Technologies Corp. ., South Windsor, CT (USA). 
Power Systems Div.). Nov 1985. Contract AC21- 
79715440. 154p. NTIS, PC A08/MF A011; 1; GPO Dep. 
File Number DE86001009. 

This report summarizes the work performed to develop and 
verify the design of a prototype molten carbonate fuel cell stack 
which meets the requirements of a 1990's-competitive, coal-fired, 
electrical utility central station, or industrial cogeneration power 
plant. Matrix powder batches have been evaluated to determine the 
cause for particle surface area decrease during a preliminary heat 
treatment step. Analysis showed that LiAlO. hydration was the 
most probable cause. Evaluation of candidate separator plate and 
current collector alloys was continued. INCO 825 and 310SS con- 
tinued to show the best corrosion resistance. Single cell testing to 
evaluate the corrosion resistance of 310SS under cell operating con- 
ditions was completed. Post test metallography is in progress. Addi- 
tional cell testing was initiated to evaluate the ir loss of the candi- 
date alloys. Single cell testing focused on evaluation of the dimen- 
sional stability of the present cathode structure, qualification of re- 
cently manufactured matrices, and a program to study the effects of 
cell operating conditions as NiO dissolution. The test of the 20-cell 
Subscale Stack No. 3 has been in progress for 3160 hours. Stack 
performance has remained stable through this reporting period. No 
decay attributable to electrolyte migration, end cell shorting, or 
stack compression has occurred. Components for Subscale Stack 
No. 4 are being fabricated. Completion of fabrication is expected on 
schedule. 32 figs., 39 tabs. 


5556 (DOE/ET/17089—1972) High-temperature solid 
oxide electrolyte fuel cell power generation system. Quarterly 
summary report, July 1, 1983-September 30, 1983. (Westing- 
house Con and Development Center, Pittsburgh, 
(USA)). Oct 1985. Contract AC02-80ET17089. 45p. 
PC A03/MF A01; GPO Dep. File Number DE86003768. 
The porous support tube quality is improving with the intro- 
duction of the pugmill in the process, to deaerate and homogenize 
the extrusion mix. Air electrode candidate compositions are being 
characterized. The prototype power contact scheme has been veri- 
fied in mock-up tests. FBA Cell No. 82 is 500h into meeting the 
single cell test qualification. A finite element model has been devel- 
oped to predict cell resistance. A submodule design has been devel- 
oped relative to the 5kW generator design concept. 


Coated powder for electrolyte matrix for carbonate 
fuel cell. Iacovangelo, C.D.; Browall, K.W. (to Dept. of 
Energy). US Patent 4,526, 812. 2 Jul 1985. Filed date 28 
Nov 1983. vp. 

PAT-APPL-555743. 

A plurality of electrolyte carbonate-coated ceramic particle 
which does not differ significantly in size from that of the ceramic 
particle and wherein no significant portion of the ceramic particle 
is exposed is fabricated into a porous tape comprised of said coated- 
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ceramic particles bonded together by the coating for use in a 
molten carbonate fuel cell. 


3008 MISCELLANEOUS CONVERTERS 


REFER ALSO TO CITATION(S) 5911 


5558 Pyroelectric conversion cycles. Olsen, R.B.; 
Bruno, D.A.; Briscoe, J.M. (Power Conversion Technology, 
Inc., 11588 Sorrento Valley Road, San Diego, California 
58: No. 12, 4709-4716(15 


92121). Journal of Applied Physics; 
Dec 1985). 

The effect of the type of power cycle upon the amount of 
output electrical work for a pyroelectric converter has been meas- 
ured. Output electrical energy densities are reported for ceramic 
lead zirconate modified with Sn** and Ti* in the execution of a 
variety of thermal-electrical cycles. The effect upon the energy 
density due to changes in the voltage cycle limits and changes in 
the load resistance were also studied. A conversion cycle which is 
an electric analog of the Ericsson cycle is shown to yield the larg- 
est output energy density (100 mJ/cm* for a 12.6 K temperature ex- 
cursion and a 28-kV/cm electric field excursion). 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


3201 BUILDINGS 


REFER ALSO TO CITATION(S) 4900, 5118, 5134, 5135, 5792, 6229, 6472 


5559 (AD-A—158002/6/XAB) Condensation potential in 
high thermal performance walls. Hot, humid summer climate. 
Forest Service research paper. Sherwood, G.E. (Forest Serv- 
ice, Madison, WI (USA). Forest Products Lab.). Jul 1985. 
30p. (FSRP-FPL—455). NTIS, PC A03/MF AOl1. 

To observe actual moisture patterns and the potential for 
condensation due to long periods of air conditioning in a hot, 
humid climate, a test structure was constructed near Gulfport, Mis- 
sissippi, for exposure of eight types of insulated wall panels at con- 
trolled indoor conditions and typical outdoor weather conditions. 
Panels were instrumented with moisture sensors and tested without 
(Phase 1) and with (Phase 2) penetrations (electrical outlets) in the 
indoor surface. There was no sustained condensation in any of the 
walls during either winter season. One type of high thermal per- 
formance wall had sustained condensation during both summers, 
but the wall dried out as the weather became cooler, and moisture 
content of framing never exceeded 17 percent. Low-permeance 
sheathing appeared to provide resistance to the buildup of moisture 
during summer in walls with high overall R values. Penetrating the 
walls with electrical outlets resulted in slightly higher moisture 
levels in all of the walls throughout the year. This paper should be 
useful to building designers, builders, and building code officials in 
establishing vapor retarder requirements for walls. 


(DOE/CE/15232—T1) Aluminum roofing 
aaa Technical report, 1st quarter, July-September 1985. 
(Transmet Corp., Columbus, ‘OH (USA)). 1985. Contract 
FG01-85CE152 2. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001198. 

We have completed 4 runs of our production equipment for 
the project. The product manufactured was as listed below. The 
standard chip was not charged to this project because there was no 
deviation from our standard operation. The K-109 (very small roof- 
ing chip) is too small to be a viable product so this also is not 
charged to the project. The K-100 and K-103 (samples of all mate- 
rials are included) are viable product and are being used for full 
product testing. We have prepared all samples for DSET testing 
and have submitted them to the DSET Laboratories. 
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5561 (DOE/SF/15292—T1) Holographic diffractive 
structures for daylighting. Final report, Phase I, FY85. (Ad- 
vanced Environmental Research Group, Cambridge, MA 
(USA)). 10 Oct 1985. Contract AC03-84SF15292. 44p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE86001268. 

Advanced Environmental Research Group (AERG) has re- 
searched and developed a proprietary device which will passively 
track the sun throughout a wide range of latitudes, hours of the day 
and seasons of the year. The Holographic Diffractive Structure 
(HDS), consists of novel holographic diffraction grating designs ap- 
plied to a substrate suitable for mounting or incorporated into 
window glazings. The HDS installations will be a low cost system 
for the controlled management of sunlight in buildings for energy 
savings and an enhanced lighting environment. The HDSs act to 
intercept sunlight and redirect it away from the immediate window 
area towards the darker regions at the rear of the room, or (via 
light guides) to interior spaces without windows, or (used on the 
facade of a building) to redirect sunlight into dark urban canyons 
or onto the facades of other nearby buildings. 


5562 (EPRI-EM—4226) Performance of air-source heat 
pumps. Final report. Miller, R.S.; Jaster, H. (General Elec- 
tric Co., Schenectady, NY (USA)). Nov 1985. 107p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920063. 


Field and laboratory tests of split system air-to-air heat 
pumps were performed with the objective of measuring field per- 
formance under controlled conditions with a single well character- 
ized heat pump and using these results to validate simple algorithms 
for prediction of heating seasonal performance. Field tests were 
performed on nine residences, in three climates, equipped with 
identical and identically instrumented heat pumps. Laboratory tests 
were conducted to determine heat pump transient performance at 
various conditions of temperature and cycling rate. Tests were also 
performed to quantify frosting and defrosting performance. The 
laboratory tests provided the basis for constructing algorithms, 
whose predictions were compared to the field data. Final algo- 
rithms, implemented in a bin type calculation predicted field meas- 
ured Heating Seasonal Performance Factors (HSPF) within 4% for 
all but two residences (10%). Only one field test derived empirical 
parameter, the thermostat cycling rate, was used in the predictive 
calculations. 


(LITH-IKP-R—369) Lifetime optimized energy 
ciel for newly produced small houses. (Linkoeping Inst. of 
Tech. (Sweden). t. of Mechanical Engineering). Nov 
1984. 49p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85770400. 

Building construction and the choice of appropriate heating 
system are two main elements affecting the life-cycle costs of a 
building. Since energy costs are continuously increasing and build- 
ing standards most often do not match these costs, it is of great im- 
portance to investigate how buildings should be constructed and 
heated to minimize life-cycle costs. This paper describes how to 
conduct the minimization process and presents results showing how 
to construct small residential buildings and how to choose the heat- 
ing system that best fits the specific energy needs of a house. The 
life-cycle costs mainly consist of costs for building construction, in- 
stallation and maintenance of the heating system and energy costs 
during an expected building life time. The results are specific for 
the economic conditions that are present in Sweden today, but simi- 
lar calculations may be done with other input parameters to consid- 
er €.g. energy costs in other countries. Finally, a house that realizes 
the results of the project is presented and all important facts about 
this optimal house are listed. Sketches on a combined heating and 
ventilation system are shown. 


5564 (LUTMDN/TMVK—3124-1-41-(1984)) Formation 
of model curves of the energy demand by sets of small houses 
by the hour. Larsson, L. (Lund Inst. of Tech. (Sweden). 
Div. of Heat and Power Engineering). 1984. 41p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE85752760. 
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This paper deals with the energy demand of small houses. A 
new method of presenting model curves for power demand by the 
hour is described. The curves are presented for direct electric heat- 
ing, electric heating of water, air source heat pump, ground source 
heat pump, oil burner, oil burner combined with electric heating, 
storage of hot water, gas burner, and district heating. 


5565 (LUTMDN/TMVK—3128-1-114(1985)) Heat 
pump working according to the Lorenz process. Ransmark, 
S.E. (Lund Inst. of Tech. (Sweden). Div. of Heat and 
Power Engineering). Feb 1985. 102p. (In Swedish). NTIS 
(US Sales Only), A06/MF AOl. File Number 
DE85752800. 

Experiences from one year’s operation of a heat pump using 
a mixture of the media R11 and R12 are reported. Normal expan- 
sion values were not suited, since the heat pump uses the Lorenz 
process. Economically, the Lorenz process is most interesting when 
the temperature drop of the heat source is high. 


(NP—6770027) Investigations on the use of solar 
‘aa for domestic heating with air. Fisch, N.M. (Deutscher 
Kaelte- und Klimatechnischer Verein eV. Stuttgart (Ger- 
many, F.R.); Stuttgart Univ. (Germany, F. R.). Fakultaet 5 - 
Energietechnik). 30 Jul 1984. 155p. (in German). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE86770027. 
After describing the components of air-cooled flat plate col- 
lectors and systems for thermal energy storage in rock strata, solar 
domestic heating systems are discussed. The system components are 
described by simulation models taking account of the thermal ca- 
pacity of the solar collector, the heat storage equipment and the 
pipelines, of a two-dimensional temperature field inside the collec- 
tor, and temperature stratification in the thermal storage equipment. 
The theoretical and measured results for an air heating collector, a 
rock system for thermal energy storage, and a model system. The 
report provides information on total heat consumption by solar sys- 
tems. 


_ (NP—6770036) Heating systems and appliances 

for large spaces. (Ruhrgas A.G., Gaon theotens, "FR)). 
1985. 77p. “Tin G German). NTIS (US Sales Only), PC A05/ 
MF AOI. File Number DE86770036. 

The paper deals with heating systems and appliances for 
large spaces (work shop halls, warehouses, buildings for meeting 
and assembly, supermarkets, etc.) while treating general and special 
requirements made on large-space heating equipment. Various sys- 
tems are presented like hot-air heating, radiation heating and some 
examples of central and decentralized heating and ventilation facili- 
ties. It makes suggestions for the design and planning of large-space 
heating installations and presents possible methods for heat recov- 
ery and procedures for calculating heat requirements. A further 
part of the paper introduces appliances and facilities for large-space 
mt with natural gas - all arranged according to the system they 

long to. 


5568 (ORNL/CON—148) Performance and economics 
of superinsulated houses. Zehr, F.J. (Oak Ridge National 
Lab., TN (USA)). Jun 1985. Contract AC05-840R21400. 
217p. NTIS, PC A10/MF A0O1; 1; GPO Dep. File Number 
DE86002934. 

The performance and economics of various residential ther- 
mal envelope energy-conserving features are analyzed. Variations in 
external wall construction such as 2 x 4, 2 x 6, double-wall, and 
strapped-wall are treated. Variations in ceiling insulation, floor insu- 
lation, air-vapor sealing, number of window glazings, and window 
orientation are included. The house thermal envelopes vary from 
those of present average construction to the extremes in superinsu- 
lation. The space-conditioning and water-heating loads were deter- 
mined for a particular thermal envelope for a given climate location 
by computer methods. Thirty-three contiguous US cities with their 
weather data, representing a broad range of climates, are included 
in the analysis. Energy requirements were calculated for nine space- 
conditioning and water-heating systems fueled by electricity, natu- 
ral gas, and oil. Life cycle costs (LCCs) were calculated according 
to the energy requirements, fuel prices, fuel price escalation rates, 
and capital and maintenance costs of installed space-conditioning 
and water-heating equipment. The results show superinsulation to 
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be economically beneficial to the homeowner for a range of US 
space-conditioning requirements. The selected standard superinsu- 
lated house with respect to a reference house shows up to more 
than three times repayment of the incremental investment over the 
25-year life cycle. Payback over a 25-year period occurs in 58% of 
the 33 cities for gas, 61% for electric heat pumps, 79% for electric 
resistance, and 82% for oil. 


5569 (PB—85-230555/XAB) Low-cost self-cleaning resi- 
dential gas-range oven. Annual report, January 1984-Decem- 
ber 1984, Sobieski, S.M.; Marchant, R.A. (American Gas 
Association Labs., Cleveland, OH). 31 Jan 1985. 28p. NTIS, 
PC A03/MF AO1. 

Current self-cleaning, pyrolytic or high-temperature clean- 
ing, gas ovens retail for $100 to $150 more than comparable electric 
ovens. This cost can be reduced to make the gas ovens more com- 
petitive by eliminating a burner and its costly gas-control valve. 
Cleaning the oven at a temperature below 675°F by using a cata- 
lyst to enhance the oxidation of soil will also eliminate the required 
oven-door-locking mechanism. A single burner oven with a con- 
vection blower has been tested, but needs to be modified to attain 
the cleaning temperatures of 650°F. Different catalytic materials 
have been evaluated for their cleaning ability of various food soils, 
temperatures and time periods. One sample has shown that it can 
clean the oven at 650°F. 


5570 (PB—85-231181/XAB) Critical survey of dynamic 
mathematical models of refrigeration systems and heat pumps. 
Technical memo. Cunniffe, M.; James, R.W.; Dunn, A. 
(Polytechnic of the South Bank, London (UK). Inst. of En- 
vironmental Science and Technology). Mar 1985. 2lp. 
(TM—92). NTIS, PC A03/MF AOl. 

Mathematical models giving the transient responses of sys- 
tems are now being extensively used as a design and research aid. 
A critical review of the literature on models used to simulate 
vapor-compression refrigeration systems and heat pumps is present- 
ed. The emphasis of the report is on thermodynamically based non- 
linear models. The literature shows that models have been derived 
for: liquid chillers; small and large single and multi-stage systems; 
systems incorporating air coolers; and with air; water-cooled, and 
evaporative condensers. 


5571 (PB—85-246411/XAB) Development of an effi- 
cient, low-NOx domestic gas-range cooktop. Phase 2. Annual 
report, January 1984-December 1984. Shukla, K.C.; Hurley, 
J.R.; Grimanis, M. (Thermo Electron Corp., Waltham, MA 
(USA)). Feb 1985. 45p. NTIS, PC A03/MF AO1. 

The objective of the program is to develop a domestic cook- 
top with low NOx emissions and higher efficiency. During the first 
phase of the program, a developmental prototype incorporating 
four IR-Jet burners was assembled. The report describes the work 
performed during the second phase of the program and covers opti- 
mization, and testing of the developmental prototype and design, 
fabrication and testing of the field-test prototype. 


5572 (PNL—5694-1) Impacts of alternative residential 
ousing Amendmen 


energy standards - Rural Hi its Study, Phase 
1. Balistocky, S.; Bohn, A.A.; Heidell, J.A.; Hendrickson, 
P.L.; Lee, A.D.; Pratt, R.G.; Taylor, Z.T. (Pacific North- 
west Labs., Richland, WA (USA)). Nov 1985. Contract 
AC06-76RL01830. 129p. NTIS, PC A07/MF A01; GPO 
Dep. File Number DE86003840. 

This report has examined the role of manufactured housing 
in the housing market, the energy impacts of three manufactured 
housing standards and three site-built standards in 13 cities, and the 
economic impacts of those standards in 6 cities. The three standards 
applied to manufactured housing are the HUD Title VI standard 
(Manufactured Housing Construction and Safety Standards, or 
MHCSS), the Hud Title II-E standard, and the existing FmHA 
Title V standard. Those applied to site-built homes are the HUD 
Minimum Property Standards (MPS), the ASHRAE 90A-80 stand- 
ard, and the FmHA Title V standard. Based on energy consump- 
tion alone, these analyses show that the FmHA Title V standard is 
the most stringent standard for both housing types (a single-section 
menufactured home and a single-story detached “ranch house”). 
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The HUD Title VI standard is the least stringent for manufactured 
homes, while the HUD Minimum Property Standards are the least 
stringent for site-built homes. Cost-effectiveness comparisons re- 
quired by the Act were made for the two prototypical homes. Re- 
sults of this preliminary economic analysis indicate that none of the 
site-built standards reflect minimum life-cycle cost as a basic crite- 
rion of their development. For manufactured homes, both the 
FmHA standard and the HUD Title II-E standard reduce life-cycle 
cost and effect positive first-year cash flows in all cities analyzed 
when electric resistance heating is assumed. When natural gas heat- 
ing is used, both standards pass the life-cycle cost test in all cities, 
but the FmHA standard fails the cash flow test in all but one city. 
However, in the worst case, net monthly expenditures in the first 
year are increased by less than $9. 


5573 (PNL—5694-1-Exec.Summ.) Impacts of — 
tive Residential Energy Standards - Rural Housing Amend 

ments Study, Phase I. Executive summary. Balistocky, S: 
Bohn, A.A.; Heidell, JA. Hendrickson, P.L.; Lee, A.D.; 
Pratt, R.G.; Taylor, Z.T. (Pacific Northwest Labs., Rich- 
land, WA (USA)). Nov 1985. Contract AC06-76RL01830. 
34p. NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE86003538. 

The results of a preliminary study on the impacts of several 
national energy conservation standards that apply to manufactured 
housing (mobile homes) and conventional site-built housing are pre- 
sented. The housing market and how these standards affect the 
overall energy economics of these two housing types are briefly 
discussed. (BCS) 


5574 (SERI/TR—253-2574) Energy and economic effi- 
ciency alternatives for electric lighting in commercial build- 
ings. Robbins, C.L.; Hunter K.C.; Carlisle, N. (Solar Energy 
Research Inst., Golden, CO (USA)). Oct 1985. Contract 
AC02-83CH10093. 42p. NTIS, PC A03/MF AOl1. File 
Number DE85016872. 

This report investigates current efficient alternatives for re- 
placing or supplementing electric lighting systems in commercial 
buildings. Criteria for establishing the economic attractiveness of 
various lighting alternatives are defined and the effect of future 
changes in building lighting on utility capacity. The report focuses 
on the energy savings potential, economic efficiency, and energy 
demand reduction of three categories of lighting alternatives: (1) 
use of a renewable resource (daylighting) to replace or supplement 
electric lighting; (2) use of task/ambient lighting in lieu of overhead 
task lighting; and (3) equipment changes to improve lighting energy 
efficiency. The results indicate that all three categories offer oppor- 
tunities to reduce lighting energy use in commercial buildings. Fur- 
ther, reducing lighting energy causes a reduction in cooling energy 
use and cooling capacity while increasing heating energy use. It 
does not typically increase heating capacity because the use of 
lighting in the building does not offset the need for peak heating at 
night. 


5575 (STU—82-3824) Experimental plant of heat pump 
evaporators for industrial or municipal waste water or cold 
seawater as heat source. Aasblad, A.; Berntsson, T. (Nation- 
al Swedish Board for Technical Development, Stockholm). 
Feb 1984. 30p. (In Swedish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE85752745. 

A new type of an evaporator is described. The heat ex- 
changer consists of vertical tubes and uses the principle of descend- 
ing film. The device has a fair heat conduction and low pressure 
drop. The installation cost is low and polluted water can be used. 
Laboratory tests with pure R12 brine render 1600-1900 W per m? 
and K. 


(STUDSVIK—84-2) New heat pump technology. 
Schmeling, P.; Rostek, H.A.; Bjoerkqvist, Tt (Studsvik En- 
ergiteknik AB, Nyk orens (Sweden)). Oct 1984. 205p. (In 
Swedish). NTIS (US les Only), PC A10/MF AO1. File 
Number DES7S2 788. 

New heat pump technology was the subject of a seminar 
sponsored by the Swedish Council for Building Research and 
Studsvik Energiteknik AB, held in Studsvik (Sweden) on Septem- 
ber 5 - 6, 1984. Representatives from universities and industry pre- 
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sented innovative ideas for future use of engine driven and absorp- 
tion heat pumps, including heat transformers and specially designed 
equipment for heat recovery. Their use in Sweden and Europe was 
discussed. 


5577 A simplified model of thermal comfort. Sherman, 
M. (Lawrence Berkeley Laboratory, Berkeley, CA). Energy 
and Buildings; 8: No. 1, 37-50(Feb 1985). 

The purpose of conditioning the air in a building is to pro- 
vide a safe and comfortable environment for its occupants. Satisfac- 
tion with the environment is composed of many components, the 
most important of which is thermal comfort. The principal environ- 
mental factors that affect human comfort are air temperature, mean 
radiant temperature, humidity, and air speed; virtually all heating, 
ventilating and air-conditioning (HVAC) systems, however, are 
usually controlled only by an air-temperature set-point. Significant 
efficiency improvements could be achieved if HVAC systems re- 
sponded to comfort levels rather than air-temperature levels. The 
purpose of this report is to present a simplified model of thermal 
comfort based on the original work of Fanger, who related thermal 
comfort to total thermal stress on the body. The simplified solu- 
tions allow the calculation of predicted mean vote (PMV) and ef- 
fective temperature which (in the comfort zone) are linear in the air 
temperature and mean radiant temperature, and quadratic in the 
dew point, and which can be calculated without any iteration. In 
addition to the mathematical expressions, graphical solutions are 
presented. 


5578 Sun-control options in a high-rise office building. 
Winkelmann, F.C.; Lokmanhekim, M. (Building Energy 
Simulation Group, Applied Science Division Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
CA). Energy and Buildings; 8: No. 1, 1-13(Feb 1985). 

The DOE-2 building energy analysis computer program has 
been used to study the lifecycle cost and annual energy use for a 
wide range of glazing and sun-control options in a 25-story office 
building with 50% glazing. Four climates in the U.S. have been 
analyzed: Miami, Los Angeles, Washington, DC, and Chicago. The 
impact of daylighting in the perimeter zones for the various sun- 
control options has also been investigated. Double glazing was 
found to have little effect on energy use in Miami and Los Angeles, 
but reduced energy use 11 - 23% in Washington, DC, and 16 - 32% 
in Chicago. Daylighting reduced energy use 10 - 22% and had a 
simple payback period of 3.7 - 8.9 years depending on climate and 
type of fenestration. Of the alternatives considered, the lowest life- 
cycle cost and energy use were obtained with daylighting coupled 
with clear glazing and exterior sun-control blinds. 


Daylighting and shuttering: reflective insulating 
blind system mechanical design and performance 
data. Kinney, L.T.; Reynolds, D.R. (Syracuse Research 
Corp., Syracuse, NY). pp 159-173 of Alternative energy 
sources VI: vol. 2: solar applications/waste energy. Vezir- 
oglu, T.N. Washington, DC; Hemisphere Publishing Co. 
(1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

The Reflective Insulating Blind (RIB) system is a flexible, 
usercontrolled daylighting device which also has direct thermal ad- 
vantages: it can reject a considerable portion of summer sun while 
still retaining an adequate daylighting function; and it functions as 
moveable insulation to decrease thermal losses through fenestration 
during evening hours. The system consists of a series of horizontal 
louvers approximately four inches wide by one-half inch thick 
placed in an array inside of a frame which is mounted with magnet- 
ic seals on the inside of existing windows. The upper surface of 
each element is a specular reflector with a concave curvature. RIB 
elements are operable by a hand crank which permits a range of 
degrees of openness between elements. Curvature, spacing, and 
opening differentials are chosen to provide for good distribution of 
light across a ceiling while controlling for glare in the work place. 
Thirty two prototype RIB systems have been fabricated and in- 
stalled for testing at the Oak Ridge National Laboratory, the Na- 
tional Bureau of Standards, and the Syracuse Research Corpora- 
tion. Preliminary test results are given along with plans for further 
development. 
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5580 Field test and assessment of thermal energy stor- 
age for residential heating. Hersh, H. (Argonne National 
Lab., Argonne, IL). pp 207-217 of Alternative ener, 
sources VI: vol. 1: solar energy and a = Verirogla, 
T.N. Washington, DC; Hemisphere Publishing Co. (1985). 
(CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 
Ina field test of thermal energy storage ) carried out 
over two heating seasons in New England, 45 residences were elec- 
trically heated during off-peak hours by TES systems and 30 con- 
trol residences were heated at any time by electric baseboard heat- 
ers. The TES users were billed under applicable time-of-day rates. 
All sites were instrumented and electrical and thermal measure- 
ments made and recorded every 15 minutes. Analysis has led to the 
following findings: overall technical performance of the TES units 
was good; the seasonal efficiency of electricity utilization was the 
same for TES and control sites; at both TES and control sites, wide 
variations in energy consumption occurred on days having the 
same number of heating degreedays; TES users were satisfied with 
performance; barriers to rapid commercialization include high cap- 
ital cost, competition from other electrical heating systems (non- 
storage) and insufficient utility investment to encourage TES; the 
development of retrofit storage units that can be coupled to the 
central hydronic distribution systems in existing fuel-heated houses 
would greatly increase the size of the potential TES market and di- 
rectly reduce premium fuel consumption. 


3202 TRANSPORTATION 


REFER ALSO TO CITATION(S) 6012 


5581 (NZERDC—118) Impediments to commuter van- 
Phillips, P. (New Zealand Energy Research and 


pooling. | 
Development Committee, Auckland). Jun 1985. 53p. NTIS 


Sales Only), PC A04/MF AOI. 
DE86900276. 

This report reviews the impediments faced in the develop- 
ment of vanpooling in the US and some of the remedies adopted. It 
reviews the experience of a joint Auckland Regional Authority - 
Avis Ltd trial which was intended to develop a community-based 
approach. It also briefly noted some of the ways employers are cur- 
rently providing staff transport in New Zealand. The report con- 
cludes that there are no significant technical, legal or regulatory 
impediments to vanpooling with vans up to 9 seats. They qualify 
for exemptions from the provisions of the Transport Act under reg- 
ulations issued in 1973. The principal impediments which seem 
likely to affect the development of vanpooling include cost, a po- 
tential lack of interest on the part of employers, organizations with 
conflicting interests, the relatively short commuting distances 
common in New Zealand, the relatively small number of people 
employed in many firms and resistance to the idea of ridesharing by 
many commuters. The report suggests closer scrutiny of vanpooling 
would be worthwhile but that vanpool development should be seen 
in the context of a range of possible fuel conservation measures in 
the context of comprehensive transport planning. 


File Number 


5582 (PB—85-234243/XAB) Investigation of the rolling 
resistance of fuel-efficient and high- a tires. Techni- 
cal report. oe N. (Kaba Associates, , Washington, 
DC (USA)). eee rosy 11p. (EPA/AA/SDSB. 84,50), 
NTIS, PC A02 

The report ele a results from the second phase of the 
Rolling Resistance Test Program. The second phase of the program 
was to determine the rolling resistance of two groups of tires: (1) 
those tires thought to have low rolling resistance and therefore be 
fuel-efficient, and (2) high-performance tires. Tests were performed 
to learn if tires advertised as fuel-efficient had lower rolling resist- 
ance than the high-sales tires sampled during the first phase, and to 
determine if the high-performance tires had higher. rolling resist- 
ance than regular-performance automobile tires. 


5583 (PB—85-234466/XAB) 55 MPH: a decade of ex- 
perience. (Hawaii Univ., Honolulu (USA). Dept. of Mechan- 
ae ne: 1984. 279p. (TRB/SR—204). NTIS, PC 
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Benefits and costs of the 55-mph speed limit were evaluated 
to assess the effectiveness of state laws in inducing compliance. The 
topics addressed are as follows: 1. Introduction. 2. The Reductions 
in Speeds Resulting From The 55-MPH Speed Limit: the highway 
system: mileage, travel, and safety; amount of travel affected by the 
55-mph speed limit; speed changes across highway systems; prob- 
lems with speed data. 3. Highway Safety And The 55-MPH Speed 
Limit: short-term impact of the speed limit on safety; nationwide 
experience when the 55-mph speed limit became law in 1974; other 
causes of the decline in fatalities in 1974; international experience 
with speed limits; effect of the speed limit after one decade. 4. Esti- 
mated Reductions In Injuries And Injury Severity: injury data limi- 
tations; injury rate trends; economic savings. 5. Taxpayer Costs 
And Benefits: taxpayer benefits; public costs. 6. Energy Savings: ex- 
pected savings; current fuel savings. 


5584 (PB—85-234490/XAB) Characterization of the 
rolling resistance of aftermarket passenger-car tires. Techni- 
cal report. Egeler, N. (Environmental Protection Agency, 
Ann Arbor, MI (USA)). Jul 1984. 64p. (EPA/AA/SDSB— 
84/5). NTIS, PC A04/MF AOl1. 

This report presents the results from a recent EPA test pro- 
gram in which the tire characteristics that may affect tire rolling 
resistance were examined. Fifty-four model lines of passenger-car 
tires (252 tires total) were tested using the procedure outlined in 
EPA Recommended Practice for the Determination of Rolling Re- 
sistance Coefficients. 


5585 (PB—85-235877/XAB) Track design and construc- 
tion. Raymond, G.P.; Weinstock, H.; Lee, H.S.; Greif, R.; 
Scott, J.F. (Transportation Research Board, Washington, 
DC (USA)). 1985. 70p. (TRB/TRR—1006). NTIS, PC 
A04/MF AO0O1. 

The 8 papers in the report deal with the following areas: re- 
search railroad ballast specification and evaluation; a proposed 
track performance index for control of freight car harmonic roll re- 
sponse; granular depth requirement for railroad track; demonstra- 
tion of the rail energy-cost-analysis package: the route perspective 
(RECAP II); techniques for controlling rail corrugation; the evolu- 
tion of Washington Metro's track standards; track rehabilitation and 
new construction in an operating environment at BART; and, esti- 
mates of rail-transit construction costs. 


3203 INDUSTRY AND AGRICULTURE 


=— ALSO TO CITATION(S) 4718, 4804, 4807, 4894, 5027, 5575, 5796, 


5586 (AA/ES—67-4) Optimal control of a slab reheat- 
ing urnace. Pike, H.E. Jr.; Citron, S.J. (Purdue Univ., La- 
fayette, IN (USA). Purdue Lab. for Applied Industrial Con- 
trol). 1966. 138p. NTIS, PC A0O7/MF AO0l1. File Number 
DE85901836. 

Information is presented about useful tools for systems stud- 
ies and information about the reheat furnace system. An ability to 
solve optimization problems with a fairly large number of state 
variables indicates that it may be feasible to model other distributed 

systems or continuous processes in a manner similar to 
the modeling of the reheat furnace. Also where state variable feed- 
back is available for control purposes, computational techniques 
based upon the second variation may also lead directly to informa- 
tion useful for feedback control design. 


5587 (CONF-851232—2) Hazardous chemical waste 
abatement, reduction, reuse, and recycle. Rodgers, B.R. (Oak 
ican nt, Lab., TN (USA)). 1985. Contract ACO0S5- 

1400. i1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002227. 

From 11. congress of chemical engineering; San Juan, 
Puerto Rico (2 Dec 1985). 

The aim of waste abatement, reduction, reuse, and recycle 
processes is to minimize the need for waste treatment, storage, and 
disposal facilities. In many cases, this can be accomplished in a 
cost-effective manner since the economics of recovery and reuse 
are often more favorable than the disposal of the waste and pur- 
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chase of new raw material. Consequently, there is increasing inter- 
est in technologies that produce less waste and provide for the re- 
covery of resources from some waste streams. This paper discusses 
some of these technologies. Waste abatement (the substitution of a 
new low-waste process or material to reduce waste quantities) is 
discussed, and four examples are given. Waste reduction or modifi- 
cation (decreasing wastes by housekeeping practices, concentration 
methods, or simple in-plant treatment) technologies are presented 
with a focus on metals recovery and waste volume reduction. 
Waste reuse (direct reuse of a waste as a raw material, either as is, 
or with minor modification) examples discussed include solvent 
reuse and the utilization of fly ash in structural materials. Waste re- 
cycle and recovery (the recovery of resources from waste streams 
through the application of reprocessing technologies) is discussed 
using examples of solvent recovery and drum reclamation. 


5588 (DOE/CE/40664—T21) Field testing of a biphase 
rotary separator turbine for concentration of indusrial process 
fluids. Task IV. Technical progress report No. 22, 14 Septem- 
ber 1985-18 October 1985. Maddox, P. oe ———— Dela- 
val, Inc., Santa Monica, CA (USA). Biphase , 
tems). 1985. Contract "aC02-83CE40664, 33 PC 
A03/MF A0O1; 1; GPO Dep. File Number DER6OOISTT" 

This report summarizes progress over the period September 
14, 1985 though October 18, 1985 on the only active task at this 
time, test site evaluation/selection. 


5589 (DOE/CS/40211—T2) Development of a cold cor- 
rugating process. Technical progress report. (Institute of 
Paper Chemistry, Appleton, WI (USA)). 7 Nov 1980. ‘Con: 
tract AC02-79CS40211. 114p. NTIS, PC A06/MF AOI; 1 

GPO Dep. File Number DE86001923. 

The early work has proceeded through laboratory concept 
work, laboratory feasibility, pilot trials, and process optimization to 
the last stage - that being commercial evaluation and demonstration 
of a cold corrugating system. Although process development work 
is continuing, the process has been developed to the point where 
commercial implementation and evaluation is realistic. The cold 
corrugating process has reached a point of development where 
some companies are beginning to evaluate the process in terms of 
their own operations. This report is presented in three parts. Part I 
describes the results of process development work to date; Part II 
describes the cold corrugating system to be installed for commer- 
cial evaluation of the process; and Part III presents a brief econom- 
ic analysis of the process. 


5590 Se ee Development of a cold cor- 
Peer Cieean echnical progress report two. (Institute of 

ia, Appleton WI (USA)). 15 Dec 1981. Con- 
tract eet ACULT NTIS, PC A07/MF AO}; 1; 
GPO Dep. File Number DEBGOUZIE3. 

Research and development work on a cold corrugating 
process has been underway at the Institute of Paper Chemistry 
(IPC) for several years. This early work has proceeded through 
laboratory concept work, laboratory feasibility, pilot trials, and 
process optimization to the last stage - that being commercial eval- 
uation and demonstration of a cold corrugating system. This report 
is presented in two parts: Part A covers recent work on cold form- 
ing and on adhesive development; Part B describes the actual de- 
signs of the commercial evaluation equipment and reports on oper- 
ating experience to date. 


5591 (DOE/CS/40361—T8-Vol.1) Mathematical model- 
ling and control of the blast furnace process. Volume I. Chap- 
ters I-X. Ufret, C.M.; Christiansen, E.L.; Spitzer, R.H.; Wil- 
liams, T.J. (Purdue " Univ., Lafayette, 1 (USA). Purdue 
Lab. for Applied Industrial Control). Aug 1981. Contract 
361. 304p. (PUR—122-Vol.1). NTIS, PC Al4/ 

MF / AOI; 1; GPO Dep. File Number DE85014919. 
This study develops a comprehensive optimization strategy 
for the blast furnace process, with production and economics as im- 

portant objectives. (PSB) 
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(DOE/CS/40361—T8-Vol.2) Mathematical model- 


Se R.H.; Williams, T.J. (Purdue Univ., Lafayette, 

jukay, Purdue Lab. for Applied Industrial Control). 

— 1981. Contract AS07- es 3 Gbo Den. File 

Vol.2). NTIS, PC A15/MF AOI; Dep. File 

Number DE85014920. 

Possible alternatives for the development of the models 

needed to calculate the dependent variables as a function of the in- 
dependent variables are discussed. 


5593 (DOE/CS/40361—T9) Analysis of the scheduling 
problems in ingot handling. Bullington, S.F.; Moodie, C.L. 
— Univ., Lafayette, IN (USA). Purdue Lab. for Ap- 

Industrial Control). Mar 1983. Contract AS07- 

361. 124p. (PUR—135). NTIS, PC A06/MF AO}; 1; 
GPO Dep. File Number DE85014921. 

The steel production processes from the steelmaking fur- 
naces to the primary rolling mill are considered. A method for se- 
quencing the heats to be refined in the steelmaking furnaces on a 
particular day is presented. Control procedures for use at the soak- 
ing pit area are also analyzed. A heuristic method is developed for 
sequencing heats to be refined in the steelmaking furnaces. The 
method is a simple, single-pass, “look-ahead” procedure which is 
based on the information provided by a dynamic ingot heating 
model. The heuristic considers the estimated future status of facili- 
ties, and the relative priority of different types of steel, in addition 
to optimal track time and soaking time information obtained from 
the ingot heating model. The optimal track times and soaking times 
obtained from the heating model are also used in the control of op- 
erations at the soaking pit area. The procedures are tested using a 
digital computer simulation model of a steel production facility. 
The “forward-looking” method is also compared to a “backward- 
looking” heuristic. 


5594 eae Integrated production 
— and control system for steelmaking facilities with an 
conservation criterion. Li, C.M.; Moodie, C.L. 
Purdue pose sn IN (USA). Purdue Lab. for Ap- 
lied ustrial Control). Dec 1982. Contract AS07- 
i361. 18ip. (PUR—132). NTIS, PC A09/MF AO}; 1; 
GPO Dep. File Number DE85014922. 

Effects of plant scheduling on overall energy usage in an in- 
tegrated steel plant were determined and techniques were designed 
to minimize the quantity of energy utilized. The design and devel- 
opment of an integrated production control strategy through which 
the energy usage are discussed as well as test methodology and pre- 
liminary investigation. 


5595 (DOE/CS/40361—T11-Vol.1) Tasks and function- 
al specifications of the steel plant hierarchical control system. 
Volume I. Chapters 1-15, Williams, T.J. (ed.). (Purdue Univ., 
Lafayette, IN (USA). Purdue Lab. for Applied Industrial 
Control). Jun 1984. Contract AS07- 800540361. 270p. 
(PUR—98-Vol.1). NTIS, PC Ai2/MF A01; 1; GPO Dep. 
File Number DE85014914. 

Outlines of a basic control system are presented to illustrate 
the current concept of a widely distributed set of isolated functions 
carried out by small and relatively inexpensive computer systems. 
These systems will be highly redundant to preserve the integrity of 
the control system in the face of the possible failure of any one 
unit. Their work will be coordinated by a set of successively higher 
level, and probably larger, computers connected together and con- 
nected to the distributed remote control computers by an extensive 
plant communications system. 


5596 (DOE/CS/40361—T11-Vol.2) Tasks and function- 
hierarchical 


al specifications of the steel plant control system. 
Volume II. Chapters 16-21. Williams, T.J. (ed.). (Purdue 
Univ., Lafayette, IN (USA). Purdue Lab. for — In- 
dustrial Control). Jun 1984. Contract AS07- 361. 
333p. (PUR—98-Vol.2). NTIS, PC A15/MF A0Ol; 1; GPO 
Dep. File Number DE85014915. 
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This report summarizes the work carried out during the 
Purdue University projects, Systems Engineering of Computer 
Control Systems for Large Industrial Steel Complexes, and Hierar- 
chy Control for Energy Savings in the Steel Industry to define the 
requirements and set the specifications for a hierarchical computer 
control system to provide the overall process control, production 
and energy use scheduling, and production and energy management 
for a typical steel production facility; that producing a flat-rolled, 
sheet steel product. 


5597 (DOE/CS/40361—T12) Self-tuning controller for 
rolling mill processes. Interim progress report. Papapanagio- 
tou, I.; Maliotis, G.; Koivo, A.J. (Purdue Univ., Lafayette, 
IN (USA). Purdue Lab. for Applied Industrial Control). Jan 
1984. Contract AS07-80CS40361. 135p. (PUR—141). NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE85014928. 

This report presents an adaptive self-tuning controller for 
the control of the rolling mill. This controller is designed on the 
basis of a time-series model (AR model) in which the parameters 
are estimated recursively on the basis of the available information 
(on-line). The controller gains are determined at each sampling in- 
stant so that the outputs follow the desired values as closely as pos- 
sible. The self-tuning controller is thus in the form of a feedback 
controller, whose gains are calculated continuously on-line. The 
basic time-series model which relates the inputs to the outputs of 
the system will be described first, then the controller algorithm. 
Simulation studies on the resulting system are presented to demon- 
strate the applicability of the approach. 


5598 (DOE/CS/40361—T13) Proposal for a generalized 
operator's console for the steel industry. Reback, R.H.; Go- 
vindaraj, T.; Williams, T.J. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Apr 
1982. Contract AS07-80CS40361. 76p. (PUR—128). NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number DE85014929. 

The purpose of this proposal is to develop an operator's con- 
sole which effectively utilizes human factors considerations, is capa- 
ble of accomplishing process control tasks in any area of a steel 
plant, and has the potential to develop into an American Steel In- 
dustry Standard. Human factors considerations are essential to fa- 
cilitate use of the operator's console and to enhance the probability 
of its being accepted by the steel industry. Obviously, for such an 
operator's console design to become such a standard, it must be ca- 
pable of accomplishing most if not all of the process control tasks 
throughout the steel plant. Standardization is desirable to ease oper- 
ator training requirements, to allow operator and supervisor mobili- 
ty throughout the plant, and to reduce the total system cost 
through larger scale production by the computer systems manufac- 
turer. 


5599 (DOE/CS/40361—T14-Vol.1) Modelling, estima- 
tion and control of the soaking pit: an example of the develop- 
ment and application of some modern control techniques to 
industrial processes. Volume I. Chapters 1-8. Lu, Y.Z.; Wil- 
liams, T.J. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for —— Industrial Control). Oct 1982. Contract 


AS07-80CS40361. 281p. (PUR—134). NTIS, PC A13/MF 
A01; 1; GPO Dep. File Number DE85014916. 

This work integrates separate models of the earlier research- 
ers of the separate stages of the ingot handling process into one in- 
tegrated model able to handle all phases of the process. It also is 
the first application of the techniques of state space modelling, on- 
line estimation and advanced control as a total set of techniques to 
minimize the energy consumption of industrial processing. 


5600 (DOE/CS/40361—T14-Vol.2) Modeling, estima- 
tion and control of the soaking pit: an example of the develop- 
ment and application of some modern control techniques to 
industrial processes. Volume II. Chapters 9-14 and Appendi- 
ces. Lu, Y.Z.; Williams, T.J. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Oct 
1982. Contract AS07-80CS40361. 294p. (PUR—134-Vol.2). 
NTIS, PC A13/MF AOI; 1; GPO Dep. File Number 
DE85014917. 

A major contribution of this work is its integration of the 
separate models of the earlier researchers of the separate stages of 
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the ingot handling process into one integrated model able to handle 
all phases of the process. It also is the first application of the tech- 
niques of state space modelling, on-line estimation and advanced 
control as a total set of techniques to minimize the energy con- 
sumption of industrial processing. 


5601 (DOE/CS/40361—T15) Modelling and control of 
the coke making process. Tang, D.L.; Leininger, G.G.; Wil- 
liams, T.J. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for — Industrial Control). pn 1984. Contract 
AS07-80CS40361. 375p. (PUR—143). IS, PC Al6/MF 
A01; 1; GPO Dep. File Number DE85014918. 

An overall simulation package which was developed for the 
coking process in the coke oven battery is described. The package 
is based on the integration of the coking thermal model developed 
by Merrick and a new flue combustion model developed by the 
author. The coking thermal model utilizes the relationship between 
the thermal characteristics of the coal and its composition to simu- 
late that coal’s thermal behavior during the coking process. The 
composition of the coal at different coking stages is obtained by 
calculating the rates of gas evolved from the coal. The driving 
force for this model, the energy transferred, is generated from the 
flue combustion model. 


5602 (DOE/CS/40361—T16) Decision making and con- 
trol hierarchies for production systems. Davis, W.J. (Illinois 
Univ., Urbana (USA). Dept. of General Engineering). Aug 
1984. Contract AS07-80CS40361. 268p. (PUR—145). NTIS, 
PC Al2/MF AOl1; 1; GPO Dep. File Number DE85014925. 

Chapter one reviews project aims toward decision making 
tools for manufacturing industry. Chapter 2 defines decision making 
and control roles with interactions between subprocesses and the 
overall process with its environment also discussed. Chapter 3 deals 
with the management information system in addition to the above. 
Chapter 4 addresses the various hierarchical approaches. Chapter 5 
concentrates on functional aspects while Chapters 6 and 7 look at 
consequences and efficiency for existing and future technologies. 
(PSB) 


(DOE/CS/40361—T17-Vol.1) Dynamic mathemat- 

ical model and simulation of the iron blast furnace. Volume I. 
Chapters I-VI. Christiansen, E.L.; Ufret, C.M.; Spitzer, 
R.H.; Williams, T.J. (Purdue Univ., Lafayette, IN (USA). 
Purdue Lab. for Applied Industrial Control). Feb 1982. 
Contract AS07-80CS40361. 378p. (PUR—126-Vol.1). NTIS, 
PC A17/MF AOl1; 1; GPO Dep. File Number DE85014930. 
The strategy of the dynamic model of the blast furnace proc- 

ess and the results of various tests on the model are presented. A 
brief process description is included as part of Chapter One. The 
basic elements shared by both steady state and dynamic mathemati- 
cal models are explained in Chapter Two. Chapter Three presents a 
detailed account of the boundary conditions, initial conditions, 
model inputs and predictions, and the numerical solution technique 
employed in the dynamic simulation. The elements and processes 
are brought together in an explanation of the dynamic simulation 
strategy in Chapter 4, with results in Chapter Five. A summary of 
the dynamic model studies along with the conclusions and sugges- 
tions for future dynamic model work are given in Chapter Six. The 
Appendicies contain derivations of the dynamic differential equa- 
tions and listings of the data decks and computer programs. (PSB) 


5604 (DOE/CS/40361—T17-Vol.2) Dynamic mathemat- 
ical model and simulation of the iron blast furnace. Volume 
II. Chapters oe and Appendices A-B. Christiansen, E.L.; 
Ufret, C.M.; Spitzer, R.H.; Williams, T.J. (Purdue Univ., 
Lafayette, IN SRISAD. Purdue Lab. for Applied Industrial 
Control). Feb 1982. Contract AS07- 361. é 
(PUR—126-Vol.2). NTIS, PC A15/MF A01; 1; GPO Dep. 
File Number DE85015061. 

The mathematical model dynamically simulates the iron blast 
furnace process was debugged and revised to provide a more com- 
plete account of its dynamic behavior from the initially pro- 
grammed version. Verification tests were made on the improved 
dynamic model to check its ability to simulate the response of an 
actual furnace to step changes in the input streams. In addition, a 
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first attempt at model validation was made by using eight days of 
time-dependent input data collected from an operating furnace and 
comparing the predicted to the reported values of the variables de- 
scribing the output streams. 


5605 (DOE/CS/40361—T17-Vol.3) Dynamic mathemat- 
ical model and simulation of the iron blast furnace. Volume 
Il. ae C-H. Christiansen, E.L.; Ufret, C.M.; 
Spitzer, R.H.; Williams, T.J. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Feb 
1982. Contract AS07-80CS40361. 490p. (PUR—126-Vol.3). 
NTIS, PC A21/MF AO01; 1; GPO Dep. File Number 
DE85015062. 

This volume includes the following appendices for documen- 
tation of the dynamic blast furnace model: Input Files to the Dy- 
namic Simulation; Computer Program for the Dynamic Simulation; 
Computer Program of the Overall Mass Balance on the Final State 
of the Dynamic Model Verification Tests; Data Inputs and Results 
of the Mass Balance Program; Input Files and Computer Programs 
Necessary in Plotting the Dynamic Simulation Results; and Kinetic 
Expressions Used in the Shaft Region of the Blast Furnace Dynam- 
ic Model. 


5606 (DOE/CS/40361—T18) Hierarchical control for 
energy savings in the steel industry. Fourth annual report, 
July 1, 1983-September 30, 1984. Final report, July 1, 1982- 
September 30, 1984, (Purdue Univ., Lafayette, IN (USA). 
Purdue Lab. for Applied Industrial Control). 1984. Contract 
AS07-80CS40361. 397p. (PUR—146). NTIS, PC A1l7/MF 
AO01. File Number DE85014927. 

This report summarizes and references research on steel mill 
processes with the objective of developing a hierarchical computer 
control system to control processes and conserve energy in a steel 
mill producing flat rolled, strip, sheet steel. References are given 
for a large number of more detailed technical documents prepared 
by PLAIC on the modelling and control of various steel making 
processes, scheduling techniques, human factors considerations, and 
other topics related to the Proposed hierarchical control system. 
Topics specifically covered in this report present the progress ob- 
tained in studies of overall production scheduling, of direct rolling 
and hot charging scheduling practices, of the theoretical develop- 
ment of hierarchical control concepts, of coordination practices in 
the hierarchy, of blast furnace dynamic models, and of coke oven 
dynamic models. Also included are measures taken to assure a tech- 
nology transfer of project results to the steel industry. 


5607 (DOE/CS/40361—T19-Vol.1) Temperature control 
of a continuous, push type, five zone, slab reheating furnace 
for minimum fuel usage. Volume I. Text and Appendix A. 
Purdy, D.J.; Williams, T.J. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Apr 
1981. Contract AS07-80CS40361. 279p. (PUR—91-Vol.1). 
NTIS, PC Al3/MF A0l; GPO Dep. File Number 
DE85014923. 

Thesis. Submitted by D.J. Purdy. 

This report treats the reheat furnace used to heat slabs from 
the slabbing mill up to the rolling temperature for the hot strip mill. 
It determines the minimum fuel rates needed to achieve required 
outlet temperatures as a function of production rate. It also presents 
a scheme carrying out the transition from one steady state operat- 
ing level to another with a near minimum of fuel usage. A method 
for using this transition scheme on a process control computer is 
also presented here. 


5608 (DOE/CS/40361—T19-Vol.2) Temperature control 
of a continuous, push type, five zone, slab reheating furnace 
for minimum fuel usage. Volume II. Program (Appendices B, 
C, D). Purdy, D.J.; Williams, T.J. (Purdue Univ., Lafayette, 
IN (USA). Purdue Lab. for Applied Industrial Control). 
Apr 1981. Contract AS07-80CS40361. 312p. (PUR—91- 


Vol.2). NTIS, PC Al4/MF AOI; 
Number DE85014924. 

Documentation is presented for slab reheating furnace pro- 
gram and for shape factor program. 


1; GPO Dep. File 
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5609 (DOE/CS/40361—T20) Production scheduling of 
anneal ag furnaces. Venkatesh, N.; Moodie, C.L.; Ravin- 
dran, A. (Purdue Univ., Lafayette, IN (USA). Purdue Lab. 
for Applied Industrial Control). Apr 1982. Contract AS07- 
80CS40361. 93p. (PUR—127). NTIS, PC A05/MF AO}; 1; 
GPO Dep. File Number DE85014926. 

The development of a computerized procedure for optimal 
scheduling of steel coils in a batch annealing furnace is reported. 
The batch annealing process is accomplished by placing the coils in 
a portable-cover furnace during the heating and cooling cycle. The 
number of coils that can be stacked on a base is limited by the 
height of the furnace. The objective is to generate the stacks so as 
to maximize the throughput which is measured in terms of tons 
processed per hour. Chapter 1 mentions the scope of the report and 
gives a brief description of the batch annealing environment. Chap- 
ter 2 reviews the heuristic solution procedure developed by Gau. 
Chapter 3 gives the integer programming formulation and the re- 
sults obtained. Chapter 4 describes the heuristic solution procedure 
to maximize the tons processed per hour. Chapter 5 contains the 
conclusions made from this study. The Appendices contain tables 
of the results, program listings and references. 


5610 (NMERDI—2-72-4203) Industrial process heat 
and cogeneration survey. Final report. Farrer, R. (New 
Mexico Solar Energy Inst., Las Cruces (USA)). Nov 1985. 
107p. NTIS, PC A06/MF A01 - NMERDI Univ. of New 
Mexico, 457 Washington SE, Albuquerque, NM 87108. File 
Number DE86900301. 

In an attempt to identify potential users of solar industrial 
process heat and cogeneration systems, a mail survey was conduct- 
ed of manufacturing businesses in the state of New Mexico. A total 
of 506 firms were included in the mailing list for the survey. Re- 
sponses were received from 260 firms, of which 76 had industrial 
process heating systems. Responses from these 76 firms are ana- 
lyzed and discussed. 29 tabs. 


5611 (NP—6770017) Efficient utilization of energy in 
bakeries. (Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschun a e.V., Karlsruhe (Germany, F.R.). 
Inst. fuer Systemtec und Innovationsforschung). Sep 
1982. 16p. (in German). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86770017. 

Bakeries belong to the shops with the highest energy costs 
(11% of the total energy consumption of the crafts). Energy saving 
is therefore a preferential consideration for the owners of bakeries. 
This booklet contains a compilation of energy saving measures. 
Tables on energy costs in the FRG in General and in the Federal 
State of Baden-Wuerttemberg from 1967 to 1981 (development of 
small-scale bakeries) are supplied and serve as a basis for a report 
on energy need and energy losses (water demand in bakeries); types 
of ovens and off-gas temperatures are dealt with as well. Energy 
cost can be cut by improved utilization of the baking ovens, heat 
recuperation (water heating) from refrigeration appliances and by 
means of heat pumps. Finally hints are given on available public fi- 
nancial supports for these measures. 


5612 (PB—85-203982/XAB) Sprinkler irrigation as an 
energy- and water-saving approach to rice production and 
management of riceland pests. Technical report. McCauley, 
G.N.; Hossner, L.R.; Nesmith, D.M. (Texas A and M Univ., 
College Station (USA). Water Resources Inst.). Mar 1985. 
244p. (TR—134). NTIS, PC Al1/MF AO1. 

Rice is currently produced on about 400,000 acres in the 
Texas Coastal Prairie and uses 1.8 million acre-feet of water or 
13% of Texas renewable water resources. The Texas Coastal Prai- 
rie has been experiencing rapid population and industrial growth 
with increased demands on the area water. Continued rice produc- 
tion will require water-conservation practices. This research evalu- 
ated the potential water conservation of sprinkler-irrigated rice pro- 
duction as related to potential production of commercial cultuvars 
with various moisture stress levels, the sprinkler irrigation adapta- 
bility of 10 major soil series, and increased infiltration by adjuvants. 
Highest yielding cultivars under flood irrigation were also the high- 
est yielding with sprinkler irrigation. 
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5613 (PB—85-222529/XAB) Open-cycle vapor compres- 
sion heat pump. Final report, January 1979-January 1985. 
Becker, F.E.; Ruggles, A.E. (Thermo Electron Corp., Wal- 


al 
tham, MA (USA)). Mar 1985. 78p. NTIS, PC A05/MF 
AOl. 


Large quantities of low-grade energy in the form of low- 
pressure steam and low-temperature heat are often discharged to 
the environment by industry. The practical and economical recov- 
ery of energy from these sources is often limited by the number of 
applications that can directly use low-temperature heat. Thermo 
Electron has developed an open-cycle steam heat-pump system ca- 
pable of the direct recovery and upgrading of low-grade waste 
energy. The system compresses low-pressure waste steam (or steam 
made from sources of low-temperature waste heat) to produce 
high-pressure steam suitable for use in industrial processes. A proto- 
type system has been developed that is capable of recovering and 
recompressing up to 10,000 lb/hr of waste steam, while using only 
50% of the fuel that would be required to produce comparable 
steam in a boiler. The prototype steam-recompression system, using 
a 2200-cfm rotary-screw compressor, driven by a 500-hp natural-gas 
engine, was tested at Thermo Electron and then installed at the 
Monsanto Company in western Massachusetts for a year-long field 
test. 


5614 (PB—248975/5) Computer simulation of steel pro- 

duction used as a tool to investigate hierarchical production 

control, Mackulak, G.T.; Todd, D.A.; Moodie, C.L. 

(Purdue Univ., Lafayette, IN (USA). Purdue Lab. for Ap- 
lied Industrial Control). Aug 1975. 212p. NTIS, PC A10/ 
F AO1. File Number T185901822. 

Report No. 70. 

GASP IV, a FORTRAN based simulation language, was de- 
signed to model the steel making process in a hierarchical fashion 
from the melt shops through the temper mill. The lowest level 
within the program, the process model, contains no scheduling 
logic and models solely the constraints of the steel making process- 
es. The first level of control, level one, schedules product at each 
facility based on the queue preceeding it and is somewhat analo- 
gous to the manager in charge of a particular production facility. 
The second level of the hierarchy is analogous to the centralized 
production control facility and is concerned with master schedul- 
ing, order application and inventory control. These three levels 
work in harmony to model the steel producing processes and 
permit investigation into the effects of different scheduling strate- 
gies. 11 figs., 11 tabs. 


5615 (PB—267960/3) User's guide to the steel plant 
simulation model. Rogers, D.G.; Moodie, C.L. (Purdue 
Univ., Lafayette, IN (USA). Purdue Lab. for Applied In- 
dustrial Control). Aug _ 188p. NTIS, PC A09/MF AO1. 
File Number T1I8590181 

Report No. 85. 

This is a guide to using the modified GASP IV steel plant 
simulation originally developed by Mackulak. It is a complex model 
and hopefully this guide will facilitate understanding and using the 
simulation. A descriptive overview of the model and presentation 
of the program code is the basis of this guide. Also source deck 
structure and input data deck set-up will be presented. It is hoped 
that this guide will provide a satisfactory starting point for those 
interested in using this model. 


5616 (PB—269639/1) User's manual for GRASP 
(Graphical Reliability Analysis Program). Polito, J. Jr.; Pe- 
tersen, C.C. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for Applied Industrial Control). Apr 1976. 237p. 
NTIS, PC Al1/MF AO1. File Number TI85901821. 

Report No. 75. 

GRASP is a network based, FORTRAN simulation lan- 
guage with special features for analyzing the reliability of complex 
systems. It is highly portable, requires no programming by the user, 
and permits a wide variety of complex configurations to be ana- 
lyzed. 
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5617 (PB—269668/0) Preliminary investigation of the 
job stream concept as applied to ice Se: > 
trol in integrated steel manufacturing. pers 
Moodie, C.L. (Purdue Univ., Lafayette, IN (U A). Pa 
Lab. for Applied Industrial Control). a. 1976. 99p. NTIS, 
PC A05/MF AO1. File Number T185901823. 

Report No. 83. Thesis. Submitted by D.G. Rogers. 

Production control strategies as applied to integrated steel 
manufacturing with emphasis on testing the potentiality of produc- 
tion forecasting were investigated. Previous research developed a 
simulation model constructed to resemble a modern steel plant. The 
steel plant simulation modeled the steelmaking process and levels of 
production control in a hierarchical approach from the melt shop 
through the temper mill. Investigations of hierarchical production 
control through order application was completed. The intent of this 
work is to build on the previous research by using the steel plant 
simulation to investigate more complex production control strate- 
gies. 


5618 (PB—275890/2) Optimal scheduling of a multi- 
processor-multiproduct plant based on received orders. 
Naaseh-Shahry, H.; Koivo, A.J. (Purdue Univ., Lafayette, 
IN (USA). Purdue Lab. for Applied Industrial Control). 
May 1977. 102p. NTIS, PC A06/MF AOl1. File Number 
T185901824. 

Report No. 96; Thesis. Submitted by H. Haaseh-Shahry. 

In a multiprocessor-multiproduct plant one of the problems 
of production scheduling is to determine the amount of in-process 
inventory levels; because having an inventory (or inventories) of 
products will provide a fast delivery to customer. Therefore it is 
desirable to follow a production schedule such that the customer 
orders are filled as soon as possible while total production cost (in- 
cluding inventory cost) is kept minimum. A possible approach to 
the problem is presented: first formulate the physical constraints 
into mathematical terms; then apply these equations in optimal 
scheduling of a primary mill based on the received orders. 


5619 (PB—276000/7) Modelling and performance analy- 
sis of maximum data rate and time delay of an SDLC proto- 
col. Niemegeers, I.G.; Mowle, F.J. (Purdue Univ., Lafay- 
ette, IN (USA). Purdue Lab. for Applied Industrial Con- 
trol). May 1977. 99p. NTIS, PC A0O5/MF AOl. File 
Number T1I85901819. 

Report No. 82. 

Some aspects of the protocols used for control of the physi- 
cal link are modeled for a full duplex link with a bit-oriented line 
protocol, specifically IBM’s Synchronous Data Link Control 
(SDLC). Specifically, two performance measures for the SDLC 
protocol are considered: the maximum average effective data rate 
which can be achieved and the average time delay for a single mes- 
sage. The average effective data rate, i.e., the amount of useful in- 
formation transmitted per unit time, excludes control, error check- 
ing information, and erroneous messages. A model of the occur- 
rence of line errors and their effect on the relationship between 
achievable data rate and packet length is developed and evaluated. 


5620 (PB—276200/3) Reliability analysis of the pro- 
posed hierarchical computer control system for large steel 
manufacturing complexes. Hiatt, W.H.; Peterson, C.C. 
(Purdue Univ., Lafayette, IN (USA). Purdue Lab. for A 
lied Industrial Control). Sep 1977. 209p. NTIS, PC A10/ 
F AO1. File Number T185901817. 
Report No. 93. 
This report summarizes the reliability analyses that were per- 
formed on the conceptual design of the control system using the 
GRASP simulation. 


5621 (PB—286987/3) Advanced scheduling in steel pro- 
duction. Mackulak, G.T.; Moodie, C.L.; Sweet, A.L. 
(Purdue Univ., Lafayette, IN (USA). Purdue Lab. for A 
lied Industrial Control). Sep 1977. 94p. NTIS, PC A05/ 
F AOl1. File Number T185901825. 
Report No. 92. 
This report summarizes the research of production schedul- 
ing, especilly the job stream concept and its relation to future plans. 
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5622 (PB—289845/0) Study of a steel ingot delivery 
system using simulation techniques. Dae Suk Surh; Talavage, 
J.J. (Purdue Univ., Lafayette, IN (USA). Purdue Lab. for 
Applied Industrial Control). Mar 1976. 195p. NTIS, PC 
A09/MF AO1. File Number TI85901820. 

Report No. 74. Thesis. Submitted by Dae Suk Surh. 

This research was confined to the production processes start- 
ing at the basic oxygen furnaces and ending at the primary rolling 
mill. 16 figs., 10 tabs. 


5623 (PNL-SA—13303) Waste heat. Moore, N.L. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Jul 1985. 
Contract AC06-76RL01830. 10p. (CONF-851106—2). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86002817. 

From Industrial heat exchanger technology symposium; 
Pittsburgh, PA, USA (6 Nov 1985). 

is a survey of waste heat recovery in US industry. 

Future prospects depend on the price of fossil fuels. Fuel and 
energy consumption in the year 2000 is summarized. Areas of great- 
est growth in waste heat recovery will be in high-temperature recu- 
peration, heat pumps and cogeneration. (DLC) 


5624 (PUR—13) Digital control of the steam propulsion 
system of a naval vessel. Final report, July 1, 1966-June 30, 
1968 and Eighth quarterly report, April 1, 1968-June 30, 
1968. Gustafson, R.D.; Walters, R.C.; Williams, T-.J. 
(Purdue Univ., Lafayette, IN (USA). Purdue Lab. for Ap- 
plied Industrial Control). 1968. 247p. NTIS, PC All/MF 
A01; 4. File Number DE85901835. 

This report constitutes a slight reworking of the overall de- 
scription of the results of this work which appeared in our Seventh 
Quarterly Report (PLAIC Report Number 12). These additions 
consist of a new and simpler yet more faithful turbine model (Chap- 
ter 2), a new set of time responses for the ship itself and its compo- 
nents, and the adoption of ship’s speed rather than percent power 
as the medium for expressing the imposed ship control signals (i.e., 
from 30 to 35 knots rather than 70 to 90% full power). Major addi- 
tions to our work at this stage also included in this report are full 
use descriptions and FORTRAN listings for all of the digital com- 
puter programs used to design and simulate the ship’s propulsion 
control system developed during this study. 


5625 (PUR—20) Investigation of the bad shape of sheet 
os cold rolling and a method of control by computer. Watana- 

pongse, D.; Barash, M.M. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Jun 
1969. 202p. NTIS, PC A10/MF AOl. File Number 
DE85901827. 

The present work is divided into two parts. The first part 
consists of an extensive review of rolling technology, and an inves- 
tigation into the causes of bad shape strip. The second part is con- 
cerned with the theoretical approach to the development of cold 
rolling model which incorporates the roll bending system for uni- 
form transverse reduction. The proposed model is applied to a four- 
high three-stand tandem mill with the purpose of preventing the 
occurrence of bad shape in the rolled strip. The model concept of 
good shape, however, may be applied to any hot or cold rolling 
mill. 


5626 (PUR—36) Simulation and analysis of the three- 
roll seamless steel tu process. Weinstein, J.S.; 
Barash, M.M. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for A “yr Industrial Control). Jan 1971. 191p. NTIS, 
PC A09 AO01. File Number DE85901833. 

The three-roll rotary piercing process is modelled within the 
context of a total tubemaking plant because the three-roll process 
yields a higher quality tube with fewer surface defects and distor- 
tions. Two aspects are studied: the primary one is an experimental 
and theoretical analysis of the mechanics of the process using a 
scaled down, specially designed and constructed model piercing 
mill and analog clay material. The secondary one is a design of a 
system to control the process with a digital computer for the pur- 
pose of minimizing variations in wall thickness as well as optimiz- 
ing various other system parameters. 
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5627 (PUR—39) Dynamic model of the basic oxygen 
steelmaking furnace. Hwang, J.B.; Goodson, R.E.; Olden- 
burger, R. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for Applied Industrial Control). Oct 1971. 225p. NTIS, 
PC A10/MF AO1. File Number DE85901838. 

A dynamic model was developed for the Basic Oxygen Fur- 
nace (BOF), considering the temperature and the concentrations of 
the various constituents of the hot metal bath and slag. The turbu- 
lent motion of the hot metal, the oxidation effect of the slag, the 
effect due to the position of the oxygen lance, and the amount of 
air engulfed into the furnace are also taken into account. 


5628 (PUR—41) Methodology to aid in the design of 
unloading facilities. Sadowski, R.P.; Moodie, C.L. (Purdue 
Univ., Lafayette, IN (USA). Purdue Lab. for Applied In- 
dustrial Control). Oct 1971. 141p. NTIS, PC A07/MF AOl. 
File Number DE85901834. 

A methodology is proposed to aid in the design of unloading 
configurations for discrete products obtained from a production 
process that cannot be halted (due to physical constraints or eco- 
nomics) and which has no inprocess storage. Some industries which 
might employ such a methodology for the design of unloading fa- 
cilities are: the wood industry for the unloading of graded lumber 
and plywood, the oil industry for the unloading of different petrole- 
um products which are transported in the same pipeline, the glass 
industry for the unloading of glass products, the paper industry for 
the unloading of certain types of paper product and industries 
which employ the multi-production line process. In order to illus- 
trate the development of such a methodology and demonstrate the 
resulting solution technique, a specific unloading problem from the 
glass industry will be used throughout as an example. 


5629 (PUR—78) Automatic surface inspection system 


for flat rolled steel. Brandin, D.M.; Saridis, G.N. (Purdue 
Univ., Lafayette, IN (USA). Purdue Lab. for Applied In- 


dustrial Control). Dec 1976. 97p. NTIS, PC A0OS/MF AOl1. 
File Number DE85901839. 

The report describes a feasibility study using simulations of a 
system to classify visible defects in flat rolled steel on-line, as the 
steel emerges from the rolling mill. A visual signal is developed by 
a television camera, and this signal is processed by a hardware 
system which stores information from the scans and alerts a small 
computer when a possible flaw has been detected. Executing a pat- 
tern recognition algorithm, the computer makes the final detection 
and classification decision before the next coil is rolled. 


5630 (PUR—94) Identification of nonlinear nondynamic 
systems with application to a hot steel rolling mill. Des- 
rochers, A.A.; Saridis, G.N. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Sep 
1977. 186p. NTIS, A09/MF AOl. File Number 
DE85901841. 

This work presents a systematic method for identifying the 
structure of a nonlinear nondynamic constant coefficient system; 
performs an error analysis on the proposed method; indicates the 
usefulness and feasibility of the general method on the hot mill fin- 
ishing stand setup model problem; presents an algorithm for identi- 
fying the parameters in the setup models; and uses existing control 
methods not previously used in the hot strip rolling mill along with 
the parameter identification. In the main text of this work, model- 
ling and control results are presented for one grade of steel only. 


5631 (PUR—99) Staffing of the management structure 
of a steel mill operating with a hierarchy computer control 
system. (Purdue Univ., Lafayette, IN (USA). Purdue Lab. 
for Applied Industrial Control). Nov 1977. 67p. NTIS, PC 
A04/MF AO1. File Number DE85901840. 

Management staffing of a plant which would be equipped 
with the hierarchical computerized control system being developed 
in the project is discussed. It is limited to a discussion of the oper- 
ational management and related staff functions of the plant since 
these are most vitally affected by the presence of the hierarchical 
computer system. It is envisioned that operating personnel of the 
plant will be affected only by the lower levels of control - those 
directly interfacing the process. Thus, the use of an overall hierar- 





$2 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 INDUSTRY AND AGRICULTURE 


chical computer control system as such will not affect their staffing 
beyond that of the usual process control computer systems already 
in use today. 


5632 (PUR—101) Communication in computer net- 
works: time delay and data rate performance modelling. Nie- 
megeers, I.G.; Mowle, F.J. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Aug 
1978. 237p. NTIS, PC A11/MF AOl. File Number 
DE85901831. 

Three analytical models were developed for inexpensive and 
fast evaluation of two performance time delays and the data rate of 
a logical link between two end users in a sample computer network 
configuration. Models were specifically developed for a small scale 
network used for control of an industrial plant, using a three node 
configuration for simplicity, while still retaining all useful compo- 
nents for general cases. The resulting models may be applied out- 
side the area for which they were developed, and can also be ex- 
tended without theoretical difficulty to encompass more complex 
network configurations. 


5633 (PUR—102) Forecasting the demand for steel. 
Sweet, A.L. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for Applied Industrial Control). Jul 1978. 48p. NTIS, 
PC A03/MF AO1. File Number DE85901828. 

This study provides forecasts for the weekly demand for 
cold rolled steel as an input to the production planning and control 
algorithms being developed. The requirements are weekly forecasts 
for a horizon of six weeks, and monthly forecasts thereafter for a 
horizon of six months. One set of forecasts is to be produced for 
each type of steel, for those types which have the largest demand. 
Data consisting of the weekly orders for cold rolled steel for vari- 
ous (coded) metallurgical grades over a two-year period was pro- 
vided by a steel company. The 25 codes with the largest demand 
over the two-year period were chosen for modeling and ranked in 
order of greatest demand. Of these, the nine codes with the largest 
demand had no weekly demands of zero, and one other series had 
only two zeros. These were modeled using Box-Jenkins techniques. 
Where Box-Jenkins was inadequate, a new forecasting technique 
was developed. (PSB) 


5634 (PUR—103) Allocation of files in a hierarchical 
information system for industrial control and monitoring. 
Surh, D.S.; Deisenroth, M.P. (Purdue Univ., Lafayette, IN 
(USA). Purdue Lab. for Applied Industrial Control). Mar 
1979. 155p. NTIS, PC A08/MF AOl. File Number 
DE85901832. 

The contributions of this research are summarized: The suc- 
cess of an on-line hierarchical control system for industrial manage- 
ment depends on the existence of optimization algorithms, proper 
man/machine interfaces, highly reliable computer hardware and 
communication link systems and others. A distinction between 
query and update traffic was made because, in a multi-copy envi- 
ronment, the traffic generated by update traffic multplies as the 
number of copies increases. The storage capacities were limited for 
all computers because in reality no computers can have an infinite 
storage capacity. The model developed in this research can handle 
any type of network or hierarchical system, whether or not the 
nodes are fully connected, and this enables management to allocate 
information files so that the requirements of the data base system 
can be satisfied. It is in this respect that the results of this research 
will play a major role. A simulation technique as an aid to the 
design of information systems was proposed and implemented. Re- 
sults are presented from implementation in the steel industry. (PSB) 


5635 (PUR—106) Analysis of fault detection, correction 
and prevention in industrial computer systems. Schaffer, E.J.; 
Williams, T.J. (Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for A oye Industrial Control). Oct 1977. 152p. NTIS, 
PC A08 A01. File Number DE85901829. 

Topics studied include hardware aspects of coding and mod- 
ular redundancy. Topics covered in the software sections include 
means of protection, detection and correction of software faults 
through software as well as software methods to handle hardware 
errors. These methods include diagnostics as well as executive re- 
covery techniques and retrials of instructions through time redun- 
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dancy. Present day computer capabilities will then be presented. Fi- 
nally duplex and triplex fault-tolerant industrial computer systems 
will be discussed that may be built from conventional computers 
with little or no need for expensive additional hardware. 


(PUR—112) Production control strategy for hier- 
mani multi-objective scheduling with specific application to 
steel manufacture. Mackulak, G.T.; Moodie, C.L. (Purdue 
Univ., Lafayette, IN (USA). Purdue Lab. for Applied In- 
dustrial Control). May 1979. 243p. NTIS, PC Al1/MF Aol. 
File Number DE85901826. 

The goal of this research is the development of the produc- 
tion control strategies necessary to permit efficient use of hierarchi- 
cal control in a modern steel manufacturing facility. This disserta- 
tion discusses the design, development, implementation and testing 
methodologies utilized throughout this research. In addition, it dis- 
cusses: the steel industry production methodology as it exists today; 
a multiobjective hierarchical mathematical programming approach; 
development and implementation of a heuristic approach; and statis- 
tical comparison of these systems when implemented on a steel 
plant simulation model. 


5637 (PUR—114) Production control in the steel indus- 
try with energy conservation considerations: a preliminary 
evaluation. Takamoto, H.; Williams, T.J. (Purdue Univ., La- 
fayette, IN (USA). Purdue Lab. for Applied Industrial Con- 
trol). Jun 1979. 210p. NTIS, PC Al10/MF AOl. File 
Number DE85901830. 

The work here consists mainly of three tasks; the first is to 
construct the basic production model for the raw-material prepara- 
tion and the iron-making area which had been ignored in the earlier 
work, but is vital to the energy problem. The second is to construct 
the energy utilization and energy generation models over all the 
steel production units involved in the plant. The third is to develop 
the hierarchy structure to control the energy management function. 


5638 (STU—81-5012) Energy conservation by the im- 
proved utilization of materials. Carlsson, K.O.; Olsson, P.; 

———- S. (National Swedish Board for Technical De- 
velopment, Stockholm). Apr 1984. 105p. (In Swedish). 
NTIS (US Sales Only), PC A06/MF A0O1. File Number 
DE85752794. 

Various industrial production methods are analysed and 
ways to reduce consumption of energy and materials are shown. 
Specifications and cost are essential for the engineering industry. 
The lowest energy cost are obtained by powder compacting cold 
forging and welding. Space heating is a heavy cost burden. Manu- 
facturing of items is exemplified and changes of energy and materi- 
al consumption are analysed when varying manufacturing methods. 
61 references. 


5639 (STU—82-3656) Reduction of iron-ore in a fluid- 
ized bed using biofuels. Pirjamali, M. (National Swedish 
Board for Technical Development, Stockholm). Mar 1984. 
57p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE85752746. 

The aim of the project is to develop a process for direct re- 
duction of ore concentrate in a fluidized moving bed reactor with- 
out supply of gas, using biofuels. Experimental work has been per- 
formed using a continuous laboratory reactor. The reduction is pos- 
sible with all biofuels. The low production of tars and the product 
gas composition suggest that the process can be used for small scale 
gasification also. 


5640 (SVF—171) Fly ash as filler in paper. Lindstroem, 
T.; Waa: y L. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Nov 1984. 46p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AOI. 
DE85752773. 

This investigation has been divided into two parts. The fly 
ash was first characterized with regard to its physical properties. 
Thereafter the fly ash was added as a filler to two different pulp 
grades, a high-yield pulp with a kappa-number of 80 and a low- 
yield pulp with a kappa-number of 20. The strength properties of 
sheets formed from these furnishes were determined according to 


File Number 
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standard paper-testing routines. The fly ash has a high average di- 
ameter compared with other common filler’s and a very unevern 
surface structure. This implies that the following problems may 
arise if fly ash is used as a filler: There may be a tendency toward 
increase wear on wires and other parts of the paper machine in 
contact with the filler, e.g. suction box covers. The surface rough- 
ness of the sheet may lead to problems in printing, and to increased 
wear on printing machinery. The drop in the strength properties of 
the sheet on addition of fly ash as filler is comparable with the de- 
crease accompanying the addition of conventional fillers. The fly 
ash has a lower brightness than conventional fillers. In bleached 
paper grades this is a great disadvantage, but in unbleached grades 
this disadvantage partly disappears. 


5641 (TVA/PE/EEM—85/81) Down on the farm. An 
analysis of energy inputs in Tennessee Valley farms. Camp, 
W.A. (Tennessee Valley Authority, barney | usAy. 
Div. of Conservation and Energy Management). 1985. 149p. 
NTIS, PC A07/MF AO1. File Number DE86900217. 

There are 150,159 farms in the 170 power counties of TVA; 
the largest percentage are in the Central District (26.4%). The ma- 
jority of the farm operators reside on the farm they operate 
(101,592 operators or 67.7%). Individual or family-owned farms 
represent the largest type of farm organization (134,111 farms or 
89.3%). Over 71,000 farms use electricity in actual farm production; 
farm expenses for electricity totaled $37,040,000 in 1982. Approxi- 
mately 18% of the energy requirements in the American food 
system is used for actual farm production, while 82% goes for 
processing, marketing, transporting, and preparing food for con- 
sumption. Field crop production in the Tennessee Valley expends 
the majority of the gasoline (91.4%) and diesel (85.8%) inputs in 
the farm system. Livestock production consumes the majority of 
the electricity (89.9%), L.P. gas (70.0%), fuel oil (97.2%), and 
liquid fuel (99.3%). Dairy cow production is the most energy-inten- 
sive production in livestock. It consumes 63.4% of the gasoline, 
78.6% of the diesel, 40.5% of the L.P. gas, and 64.5% of the elec- 
tricity inputs in livestock. 


5642 Shortcut evaluation of AT and QAT for the syn- 
thesis of heat integrated distillation sequences. Glinos, K.; 
Douglas, J.M.; Malone, M.F. (Department of Chemical En- 
gineering, University of Massachusetts, Ambherst, MA). 
AIChE (American Institute $ Chemical Engineers) Journal; 
31: No. 6, 1039-1040(Jun 1985 

Among the many ae ‘that have been proposed for the 
synthesis of distillation sequences that minimize cost, a recent one 
by Andrecovich and Westerberg (1983) has attracted our attention 
because of the potential applicability this approach can have in a 
variety of cases. The authors use the quantity QAT, which is the 
product of the reboiler duty Q and the temperature difference AT 
between the top and the bottom of a column, and the available util- 
ity temperatures to establish lower bounds on the cost either of 
single separation tasks (using multieffect distillation) or of several 
separation tasks (sequences of simple and multieffect columns are 
used). In the method it is assumed that the distillation sequences for 
a problem can be specified. This is true when we deal with sharp 
splits, but if we are also to consider sloppy splits, we have essential- 
ly an infinite number of alternatives, and the method does not give 
a way to choose or define the separation tasks. However, it is not 
inherently restricted to pure splits. Also, the method is based on the 
assumption that the product QAT is constant, which is not exactly 
correct, especially if the key components are not close boilers. A 
disadvantage of all methods of the above type is the large computa- 
tional effort they require. For instance, to find the AT’s, iterative 
bubble point calculations have to be done at the top and the bottom 
of each column. If Q, AT, and their product were available from 
simple algebraic equations, the method would be significantly accel- 
erated and it would possibly allow for product or recycle purity 
optimizations. Here we present simple expressions to evaluate these 
quantities. 


Opportunities in applied heat transfer research. 
Thielbahr, Ww. (US. ent of Energy, Idaho Oper- 
ations Office, Idaho Falls, Idaho). Heat Transfer Engineer- 
ing; 5: No. 1/2, 62-61 1984). 

Major heat exchanger problems exist that provide opportuni- 
ties for applied heat transfer research. Areas for research can be di- 
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rected to dealing with problems that occur in four major catego- 
ries: performance and reliability problems; economic recovery from 
low temperature heat sources; technological improvement in effi- 
cient recovery from high temperature sources; and difficulties and 
high cost of realistic testing of new equipment. 


3206 MUNICIPALITIES AND COMMUNITY 
SYSTEMS 


REFER ALSO TO CITATION(S) 4903, 5058, 5521, 5544, 5587 


5644 (FOA-C—10256-M2) War protection of district 
heating. Arremark, R.; Eriksson, L.; Olerup, B. (Foersvarets 
Forskningsanstalt, Stockholm (Sweden)). Aug 1984. 55p. (In 
Swedish). NTIS (US Sales Only), PC A04/MF A01. File 
Number DE85752744. 

The purpose of war protection of district heating is to pre- 
vent the inhabitants from unreasonable suffering caused by damages 
in the in the district heating system. The measures undertaken can 
either protect the district heating system directly or secure alterna- 
tives. There are reasons to choose different solutions in different 
parts of the country. The district heating is now in a stage of ex- 
pansion and it has no special fortificatory protection. If imperative 
incentives are not created the district heating will be wrongly de- 
veloped concerning preparedness aspects. It is important that these 
aspects are considered early in the planning of a plant to avoid un- 
necessary costs. 


(LUTMDN/TMVK—5139-1-55-85) Analysis of 


consequences of planned 
changes. Ryden, T.; Wachtmeister, F. (Lund Inst. of Tech. 
(Sweden). Div. of Heat and Power Engineering). Jan 1985. 
62p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE85752799. 
In the city of Helsingborg, Sweden, the company Boliden 
Kemi and the city power and heating utility cooperate in supplying 
energy for the district heating system. Forty percent of the heat is 
supplied by the chemical plant of Boliden, which anyhow had to 
dump 70 GWh as waste heat during 1983. The utility is now plan- 
ning a hot water accumulator for the disirict heating system which 
will allow a higher load for the cheap heat production units and a 
better use of the waste heat from Boliden. During 1984, such an 
accumulator would have replaced 12 GWh produced heat. 


5646 (SVF—174) Load parameters for a simplified test 
method of district heating pipes. Results from a field test. 
Rundstroem, T. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Jan 1985. 5ip. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85752770. 

The purpose of this project has been to form an experimen- 
tal basis for a simplified method concerning tests of district heating 
pipes. The basis is a result from a field system-test and laboratory 
tests. Measurements of tensions in and displacements of two bends 
and one tee-fitting have been performed during pipe-system temper- 
ature cycling. The influence of the axial frictional drag on the ad- 
hesive capacity between casing and PUR-insulation synoptically 
been surveyed for straight pipes. A comparison has further been 
done between heat loss measurements in field- and laboratory tests. 
Discrepancies between expected and measured tensions have been 
stated. After the first temperature cycle the displacements of the 
conduit correspond to a frictional drag: reduced thermal expansion 
of » = 0.38, which later on decreases to p = 0.19. The adhesion 
between casing and PUR seems to be slightly reduced after the in- 
fluence of axial frictional drag, the signification of this ought to be 
studied further though. Heat losses measured in the field test are 10 
- 15 % higher than what can be calculated from the laboratory re- 
sults. 
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5647 (SVF—181) Operation experiences of cartridge fil- 
ters for filtration of district heating water and condensate. 
Persson, F. (Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden)). Apr 1985. 64p. (In Swedish). S (US 
Sales Only), PC A04/MF A0O1. File Number DE85752767. 

Operation experiences from 22 plants have been collected. In 
13 plants the cartridge filters have been used for filtration of district 
heating water and in 3 plants for condensate. In 6 plants the car- 
tridges have been used in precoat filters. For district heating water, 
the flow through the filters have been between 1 and 5% of the 
flow in the main system. The time between exchange of cartridges 
has normally been 2-4 months. Cotton cartridges were used for the 
first filters which were installed about 10 years ago. An exchange 
to cartridges of polypropylene has developed. Operation experi- 
ences of polypropylene are good. No degradation of cartridges has 
been reported at operation times up to 6 months. Iron before and 
after the filters has been analysed only in a few plants. The reduc- 
tion of iron in these plants has been 50-60%. Deaeration of feed 
water to the systems seems to be more important than filtration in 
order to keep a low content of iron in the systems. For conden- 
sates, operation times of 3 months have been reported for cartridges 
of polypropylene at a temperature of 125 sp (0)C. For cartridges of 
nylon, with the same conditions, operation times of 4 months have 
been reported. The reduction of iron has been 30-50%. The cost for 
the cartridges has been about 0.05 Skr/m sp condensate. 


5648 (SVF—183) Investigation concerning the reduction 
of organic matter in plants with reverse osmosis. Persson, F.; 
Ramsbaeck, B. (Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden)). Apr 1985. 58p. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOI. File Number 
DE85752768. 

The reduction of organic matter has been investigated in five 
plants. The water to the plants is flocculated and filtered surface 
water and well water. The membranes have been hollow fiber 
modules of polyamid or cellulose acetate and spirally-sound mem- 
branes of cellulose acetate. The organic matter has been determined 
by KMnO sub -consumption and absorption with UV. Particles 
before and after the equipment have been determined by means of 
milliporefiltrations. All methods give only relative figures. Conduc- 
tivity, pH, hardness, bicarbonate and silica have also been deter- 
mined. From the investigation the following conclusions can be 
made: The reduction of organic matter calculated on KMnO sub - 
consumption is in the same range as in demineralization plants. Cal- 
culated on absorption with UV the reduction is lower for reverse 
osmosis than for demineralization. Comparatively with scavanger 
filters the reduction of organic matter is better for reverse osmosis. 
Millipore filtrations indicate that the amount of particles is lower 
after reverse osmosis than after demineralization. Hollow fiber 
modules are more sensitive to fouling than spirally-wound mem- 
branes. The amount of permeate increases with the temperature. 
The temperature has a very little influence on reduction. Incoming 
water ought to be well water. If surface water is used it should be 
flocculated because the content of particles in only filtrated surface 
water is often so high that membranes are fouled. 


(SVF-—184) Analysis of hot water pipings in dis- 
trict heating systems. Abrahamson, B. (Stiftelsen foer Vaer- 
meteknisk Forskning, Stockholm (Sweden)). Apr 1985. 94p. 
(In Swedish). NTIS (US Sales Only), PC A0O5/MF AOl1. 
File Number DE85752796. 

The purpose of this project was to evaluate the condition of 
district heating pipes and to try to establish a rule of the thumb of 
the condition as a function of the type of pipes, age, construction 
principle and so on. The analyses were performed using both theo- 
retical methods and field tests of different systems and questionnaire 
answers concerning failures. 
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3301 INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 5656, 5658 


5650 (AD-A—157643/8/XAB) Composition and photo- 
chemical reactivity of turbine-engine exhaust. Final report, 
March 1983-September 1984. Spicer, C.W.; Holdren, M.W.; 
Lyon, F.F.; Riggin, R.M. (Battelle Columbus Labs., OH 
(USA)). Jun 1985. 52p. NTIS, PC A04/MF AO1. 

This study was carried out to augment the results of an earli- 
er investigation of turbine engine emissions. Experiments were con- 
ducted to investigate the photochemical reactivity and biological 
activity of exhaust from a full-scale 60° sector combustor from a 
TF-39 turbine engine. All experiments were carried out at idle 
power setting. The study utilized exhaust from two conventional 
petroleum fuels (JP-4 and JP-5) and a shale fuel meeting JP-4 speci- 
fications. Photochemical reactivity was studied with two large (8 
cum 3)n Teflon outdoor environmental chambers. Photochemical 
reactivity is defined for purposes of this study as the maximum 
ozone concentration produced during a one-day irradiation in natu- 
ral sunlight. Experiments were undertaken with a TF-39 combustor 
operating on JP-4 and JP-5 fuels, for comparison with pervious 
studies of a full-scale TF-39 engine. The combustor exhaust was 
more effective than exhaust from the full-scale engine, regardless of 
which fuel was burned. The combustor exhaust was 60% more re- 
active than engine exhaust for JP-5 fuel, and between 30 and 100% 
more reactive for JP-4 fuel. The photochemical reactivity of ex- 
haust generated from a shale oil-derived fuel meeting JP-4 specifi- 
cations was studied. Exhaust from the shale fuel was no more reac- 
tive than exhaust from petroleum fuels, and under some circum- 
stances was actually less reactive. The shale fuel exhaust also gener- 
ated less secondary aerosol than exhaust from the petroleum fuels. 


5651 (NP—6770033) Reduction of emission of pollut- 
ants of fuel consumption and combustion noise of an automo- 
bile diesel engine with direct injection (M-method) by combin- 
ing variable hot cooling and hot exhaust recirculation. Ue- 
berschaer, D. (Technische Hochschule Darmstadt (Germa- 
ny, F.R.). Fachbereich Maschinenbau). 16 Aug 1983. 198p. 
(In German). NTIS (US Sales Only), PC A09/MF AO1. 
File Number DE86770033. 

A four cylinder automobile diesel engine with direct fuel in- 
jection (M-method) is taken to look into the influence of variable 
hot cooling and hot exhaust recirculation on operational - and emis- 
sion behaviour and on combustion noise combined and individually. 
Changes in the combustion process curves were monitored by 
means of thermodynamic analysis of combustion pressure curves. 
Thin-layer chromatography was used for quantitative determination 
of particulate-bound polyaromates. Fire selected polycyclic aromat- 
ic hydrocarbons, partly assumed to be carcinogenic, were dealt 
with. In addition particulate-extracts were tested for direct mutage- 
nicity in the AMES-test. In order to determine the influence of the 
above-mentioned measures on the combusition noise, a program 
was set up which allowed to carry out the Fourier-analysis of the 
cylinder pressure curve. 


5652 (PB—85-233666/XAB) Emissions from two in-use 
heavy-duty diesel engines. Final February-April 1984, 
Martin, S.F. (Southwest Research Inst., San Antonio, TX 
(USA)). Sep 1984. 63p. NTIS, PC A04/MF AO1. 


5653 (PB—85-235356/XAB) Performance of dynamical- 
ly loaded journal bearings. Part 3: measurement of dynamic 
oil flow into a diesel engine big-end Cooke, W.L. 
(National Engineering Lab., East Kilbride (UK)). 1985. 31p. 
(NEL—696). NTIS, PC A03/MF AO1. 

The report describes experimental work on the performance 
of dynamically loaded hydrodynamic journal bearings. Measure- 
ments were made using constant-temperature anemometry methods, 
of dynamic oil flow into the big-end bearing of an automotive 
diesel engine at various speeds and loads. 
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5654 Soot reduction in diesel engines by catalytic ef- 
fects. Sapienza, R.S.; Butcher, T.; Gaffney, J.; Krishna, C.R. 
(Brookhaven National Lab., Upton, NY). pp 263-272 of 
Chemistry of engine combustion deposits. Ebert, L.B. New 
York, NY; Plenum Press (1985). (CONF-810308—). 

From American Chemical Society symposium on the chem- 
istry of engine combustion deposits; Atlanta, GA, USA (29 Mar 
1981). 

, Soot reduction in diesel engines by catalytic effects is exam- 
ined. A standard Waukeska CFR engine is used in the tests. Alco- 
hols action in diesel engines is analyzed, and the use of metals is is 
discussed. It is suggested that both homogeneous and heterogene- 
ous approaches are feasible toward reducing soot emission from 
diesel engines. The results may be useful to assess the feasibility of 
soot reduction in automotive and truck diesel engines using these 
methods. The major features of the reaction mechanisms proposed 
for both fuel additive and surface catalyst effectiveness could be ap- 
plied to various combustion problems. 


3302 EXTERNAL COMBUSTION ENGINES 


5655 (DOE/NASA—1005-6) RE-1000 free-piston Stir- 
ling engine update. Schreiber, J.G. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1985. Contract AI05-820R21005. 19p. 
(NASA-TM—87126; CONF-850808—31). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86002899. 

From 20. intersociety energy conversion engineering confer- 

ce; Miami Beach, FL, USA (18 Aug 1985). 

A free-piston Stirling engine has been under test at the 
NASA Lewis Research Center test facilities. The tests performed 
over the past several years on the single cylinder engine were de- 
signed to investigate the dynamics of a free-piston Stirling engine. 
The data are intended to be used primarily for computer code vali- 
dation. The tests designed to investigate the sensitivity of the 
engine performance to variations in working space pressure, heater 
and cooler temperatures, regenerator porosity, power piston mass 
and displacer dynamics have been completed at Lewis. In addition, 
some data were recorded with alternate working fluids. A novel 
resonant balance system for the engine was also tested. This report 
presents some preliminary test results of the tests performed at the 
NASA Lewis facility along with an outline of future tests to be run 
with the engine coupled to a hydraulic output unit. A description 
of the hydraulic output unit is given. 


3303 ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 5498 


3307 EMISSION CONTROL 


REFER ALSO TO CITATION(S) 5650, 5652 


5656 (PB—85-233658/XAB) Emissions characterization 
of ey diesel and gasoline engines and vehicles. Final 
report, 20 September 1978-20 December 1984, Ullman, T.L.; 
Hare, C.T. (Southwest Research Inst., San Antonio, TX 
(USA)). May 1985. 346p. NTIS, PC A15/MF AOl1. 

Laboratory emissions evaluations were performed on heavy- 
duty diesel and gasoline engines and vehicles. Results from using 
water injection (unstabilized macro-emulsion formed in the injec- 
tion pump) on a heavy-duty diesel engine showed major reductions 
in particulate and NOx emissions, except during idle and light load 
conditions. Test work carried out on the heavy-duty gasoline 
engine running at high load confirmed that BaP emissions did exist, 
but that the levels emitted were low, and that they decreased with 
leaner f/a ratio. Selected maladjustments (simulating wear of inad- 
equate maintenance) of the Cummins VTB-903 substantially in- 
creased HC, smoke and particulate emission levels. Maladjustments 
of the Detroit Diesel 6V-71N coach engine resulted in lower HC 
and NOx emission levels, but higher CO emissions, smoke, and par- 
ticulate. Emissions over various chassis test cycles from three in- 
service transit buses proved to be highly variable from one bus to 
another. In addition, emissions from each bus were very test cycle- 
sensitive. 


3308 ALTERNATIVE FUELS 


5657 (NYSERDA—85-11) ne of automotive 

natural gas fuel storage via adsorbents. Final 
report. (Union Carbide Corp., Tonawanda, NY (USA). 
Linde Div.). Jul 1985. 88p. NYSERDA-Dept. of Communi- 
cation, Two Rockefeller Plaza, Albany, NY 12223. File 
Number T186900220. 

The objective of this study was to assess the potential of ad- 
sorbent-enhanced storage of natural gas for alternate fuel vehicles. 
Several carbon and zeolite adsorbents were compared on the basis 
of surface area, porosity, pore size distribution, density and methane 
loading. The impact which low-pressure adsorptive storage has on 
slow-fill fleet economics was studied. System costs (compressor, 
power, fill station, on-board storage) were evaluated for fleets of 
four reference vehicles: school buses, vans, passenger sedans and 
compacts. A brief parametric study of the impact which vehicle 
fuel economy, fleet size, adsorbent density and price have on evalu- 
ated cost was made to illustrate the sensitivity of results to these 
assumptions. For quick-fill operations, an estimate of the tempera- 
ture increase due to the heat of adsorption and subsequent loss of 
adsorption capacity was made. Several potential solutions to the 
heat problem are analyzed. A brief discussion of the safety aspects 
of low-pressure adsorptive storage is also included in this report. 


5658 Microemulsions from vegetable oil and aqueous al- 
cohol with 1-butanol surfactant as alternative fuel for diesel 
engines. Schwab, A. W. (to The United States of America 
as represented by the Secretary of Agriculture). US Patent 
4,526,586. 2 Jul 1985. Filed date 24 Sep 1982. vp. 

PAT-APPL-423402. 

Hybrid fuel microemulsions are prepared from vegetable oil, 
a C,-Cs alcohol, water, and 1-butanol as the nonionic surfactant. 
These fuels are characterized by an acceptable viscosity and com- 
pare favorably to No. 2 diesel fuel in terms of engine performance 


properties. 


5659 Alternative gaseous fuels safety assessment. 

Krupka, M.C.; Laquer, H.L.; Peaslee, A.T. (Los Alamos 

National Lab., Los Alamos, NM). pp 233-243 of Alternative 

— source VI: vol. 4: conservation (management) 

Hae y. Veziroglu, T.N. Washington, DC; Hemisphere Pub- 
hing Co. (1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

In support of work sponsored by the Office of Vehicle and 
Engine R&D of the Department of Energy, a relative safety assess- 
ment of alternative gaseous and reference liquid fuels utilized for 
light automotive transportation in the public sector was completed. 
The specific fuels considered were compressed natural gas (CNG), 
liquefied natural gas (LNG), liquefied petroleum gas (LPG), and 
the liquid fuels, gasoline and diesel. The assessment methodology 
describes and develops the relative hazards of these fuels from an 
integrated generic physicochemical property and accident scenario 
point of view. A technique involving a method of eliciting expert 
judgment combined with a comparative scoring methodology was 
applied in establishing fuel relative safety rankings. Limitations of 
this type of assessment are discussed. Selected accident scenarios in- 
cluded fuel leakage in both residential and pubiic garages; fueling 
line rupture at a refueling station in the presence of user vehicles or 
delivery vehicles; and vehicle collisions under rural, urban, and ve- 
hicular tunnel conditions. Overall, the results obtained demonstrate 
dependency upon the specific application or scenario. Gaseous fuels 
have increased relative risks in certain situations and are relatively 
safe in others. The results suggest that alternative gaseous fuels are 
not disqualified for public usage. The assessment also provides ra- 
tionale for the development of selected safe handling criteria and 
recommendations. 
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5660 (CONF-850935—Absts.) Third annual review of 
materials research conference. Chicago section of TMS- 
AIME. Abstracts. (Argonne National Lab., IL (USA)). 
1985. Contract W-31-109-ENG-38. 35p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86001407. 

From AIME annual review of materials research conference; 
Argonne, IL, USA (12 Sep 1985). 

Abstracts are presented of 27 papers in five sessions: high- 
temperature high-strength alloys, phase transformations in metallic 
systems, electronic materials, oxide ceramics, and poster session. 


(DLC) 
3601 METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 4786, 4787, 4788, 4789, 4902, 5181, 5183, 
5218, 5223, 5223, 5227, 5228, 5229, 5230, 5247, 5274, 5280, 5346, 5400, 5466, 
5508, 5560, 5782, 5946, 5950, 5951, 5952, 5955, 5956, 5959, 5960, 5961, 5962, 
5962, 5963, 5963, 5964, 5965, 5966, 5967, 5968, 5972, 5973, 5974, 5974, 6044, 
6072, 6506, 6687, 6767, 6768, 6769, 6770, 6771, 6772, 6773, 6774, 6775, 6776, 
6777, 6778, 6779, 6780, 6781, 6782, 6783, 6784, 6785, 6786, = 6787, = 
6789, 6790, 6791, 6792, pat 6794, 6794, 6795, 6796, 6798, 6799, 6800, 680 
6802, 6803, 6804, 6805, 6806, 6808, 6809, 6810, 6811, 6812, 6812, 6813, 6813, 
6814, 6814, 6815, 6816, 6817, 6818, 6819, 6819, 6820, 6820, 6821, 6821, 6822, 
6822, 6830, 6830, 6830 


5661 (AD-A—157632/1/XAB) Research in materials 
science: superconducting transition-metal alloys. Report for 1 
June 1973-31 May 1975. Rose, R.M.; MacVicar, M.L.A.; 
Bostock, J.L. (Massachusetts Inst. of Tech., Cambridge 
(USA). Center for Materials Science and Engineering). 31 
Jul 1975. 89p. NTIS, PC A05/MF AO1. 

Good superconductive tunneling has been obtained into 
niobium(aluminum, germanium) ribbon substrates and sputtered 
films. Unfortunately, the data is surface limited and represents a dis- 
turbed layer of T/sub c/<7K. Arc-melted buttons of Nbs(Al, Ge) 
used as junction substrates have derivative curves which are remi- 
niscent of deformed Nb tunneling data and are, therefore, difficult 
to interpret. NbsSn substrates formed by the diffusion of tin into ni- 
obium single crystals yield reproducible junctions with gap values 
about 3.6 mV; the tunneling characteristics are, however, not ideal. 
A systematic study of the electronic behavior of arc-evaporated 
amorphous carbon films as a function of deposition rate, vacuum 
pressure, film thickness, ageing, and annealing was completed. Gen- 
eral fabrication and performance criteria for effective tunneling bar- 
riers between a variety of metal and alloy substrates were estab- 
lished. Superconductive tunneling was observed with electron- 
beam-evaporated amorphous carbon barriers on tin, indium, lead- 
impregnated porous glass, and bulk Nbs (Al, Ge). 


5662 (BLG—570) Tensile and creep properties of 
DT2906: dispersion-strengthened ferritic steel tubes. Vander- 
meulen, W.; Hendrix, W. (Centre d'Etude de l’Energie Nu- 
cleaire, Brussels (Belgium)). Aug 1984. 44p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number D 35901910. 

The tensile and creep properties of DT2906 ferritic disper- 
sion-strengthened alloys, developed at SCK/CEN, Mol, Belgium, 
are presented. The alloy consists of Fe-13% Cr-1.5% Mo to which 
1.8% TiOz and 1.7% Ti are added. Its main use is for the fabrica- 
tion of fast breeder reactor cladding tubes but application as turbine 
blade material is also envisaged for cases where high damping is 
important. 


5663 (CBPF-PRS—008/83, pp 135-141) Synchrotron 
radiation and Moessbauer effect. Danon, J. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro). 1983. (In Portu- 
guese). B. File Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The results obtained with the 14.4 KeV transition of the Fe*’ 
using the synchrotron radiation through the Moessbauer effect are 
described. A short introduction of this subject is made. 


ERA-11/3 / 754 


5664 (CBPF-PRS—008/83, pp 348) Applications of 
EXAFS spectroscopy in catalyzers. Viccaro, P.J. (Rio 
Grande do Sul Univ., Porto vues (Brazil). Inst. de Fisica). 
1983. (In Portuguese). NTIS Sales Only), PC A20/MF 
AO1. File Number De83703910. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Published in summary form only. 


5665 (CONF-850601—3) Mechanistic modeling of Zir- 
caloy deformation and fracture in fuel element analysis. Nich- 
ols, F.A. (Argonne National Lab., IL (USA)). Jun 1985. 
Contract W-31-109-ENG-38. 3lp. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85018415. 

From 7. international conference on zirconium in the nuclear 
industry; Stasbourg, France (24 Jun 1985). 

A review is given of the comprehensive model developed in 
the 1960's at the Bettis Atomic Power Laboratory to explain the 
creep of Zircaloy during neutron irradiation and applied to fuel ele- 
ment analysis and design. The in-pile softening observed at low 
stresses was hypothesized to be due to a combination of the 
growth-directed Roberts-Cottrell yielding creep originally proposed 
for a-uranium and the formation of point defect loops preferentially 
on certain planes in response to the applied stress, with the second 
process being of relatively greater importance. The in-pile harden- 
ing observed at high stresses (or strain-rates) was proposed to be 
due to the cutting by dislocations of radiation-produced obstacles. 
In this stress (strain-rate) region, in-pile behavior was proposed to 
be identical to post-irradiation behavior. At intermediate stresses 
(strain-rates) a mechanism of radiation-enhanced climb around ob- 
stacles was suggested as being rate controlling. As the stress is de- 
creased, the climb process becomes easier and the rate was then 
predicted to be controlled by glide at a flow stress characteristic of 
unirradiated, annealed material, where radiation-enhanced diffusion 
enabled climbing around the normal strain-hardening obstacles. At 
still lower stresses, this glide process became negligibly slow com- 
pared with the growth-connected creep mechanism which was pre- 
sumed to operate independently. The overall scheme was shown to 
be good agreement with all the in-pile data then available and im- 
plemented into the computer analysis of fuel element behavior. 48 
refs., 1 fig. 


5666 (CONF-860516—1) Unlubricated sliding wear of 
partially stabilized zirconia, toughened alumina, and silicon 
nitride. Yust, C.S.; Carignan, F.J. (Oak Ridge National 
Lab., TN (USA); Advanced Mechanical Technology, Inc., 
Newton, MA (USA)). Sep 1985. Contract ACO05- 
840R21400. 24p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86003016. 

From Annual meeting of the American Society of Lubrica- 
tion Engineers; Toronto, Ontario, Canada (12 May 1986). 

Conditions were established for a pin-on-disc sliding configu- 
ration under which unlubricated partially stabilized zirconia and 
toughened alumina will slide on themselves for limited periods of 
time without incurring extensive macroscopic surface damage. Mi- 
croscopic examination, however, reveals that unlubricated sliding at 
the conditions resulting in minimal macroscopic surface damage is 
accompanied by the formation of a fine particle debris which is ag- 
glomerated and adhered to the wear path. The majority (~ 80%) of 
the partially stabilized zirconia specimens tested to date have expe- 
rienced severe wear during unlubricated sliding under the condi- 
tions of this test program. One half of the toughened alumina speci- 
mens experienced mild wear, the remaining half severe wear. All of 
the silicon nitride specimens exhibited severe wear. The silicon ni- 
tride surfaces show evidence of surface chemical reaction at longer 
test durations, demonstrating that the chemical influence of the en- 
vironment, especially on a surface under dynamic stress conditions, 
must be considered. The transition between mild and severe wear 
can take place very rapidly. These results imply transition to unac- 
ceptable wear regimes in unlubricated sliding in relatively short 
time periods. 
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5667 (CONF-8503188—1) Evaluation of electroslag 
Judkins, R.R.; Sikka, V.K. (Oak Ridge National 

Lab., TN (USA)). 1985. Contract AC05-840R21400. 25p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86002210. 

From Workshop on electroslag processing for marine appli- 
cations; Annapolis, MD, USA (5 Mar 1985). 

Results of evaluations of electroslag castings of ferritic (2-1/ 
4 Cr-1 Mo and 9 Cr-1 Mo) and austenitic (CF8M or type 316) 
steels are presented. The castings have been characterized for sur- 
face finish, cracking, solidification structure, chemical composition, 
hardness, ferrite distribution, tensile properties, Charpy impact 
properties, and creep properties. Pertinent data are compared with 
equivalent data for sand castings and wrought products of the same 
materials. Based on the results of these studies, the properties of 
electroslag castings compare favorably with those of sand castings 
and wrought materials. 


5668 (CONF-8510219—1) Elastic properties of metallic 
superlattices. Schuller, I.1K. (Argonne National Lab., IL 
(USA)). Oct 1985. Contract W-31-109-ENG-38. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003071. 

From IEEE ultrasonics symposium; San Francisco, CA, 
USA (16 Oct 1985). 

We present an overview of the elastic properties and acous- 
tic properties of metallic superlattices. In general, superlattices 
whose constituents form solid solutions in their binary phase dia- 
gram exhibit an enhancement of the elastic constants ("supermodu- 
lus effect”), whereas combinations that do not form solid solutions 
exhibit a softening. Very little work has been performed using ul- 
trasonic techniques, although these type of measurements could add 
considerable information and clarify a variety of critical issues. 


5669 (CONF-8511128—1) Grain boundary sliding in 


wires with bamboo structure. Schneibel, J.H.; Petersen, G.F. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002225. 

From 4. Japan Institute of Metals International Symposium 
(JIMIS-4) on grain boundary structure and related phenomena; 
Minakami Spa, Japan (25 Nov 1985). 

Grain boundary sliding during the torsional creep deforma- 
tion of austenitic stainless steel wires (Fe-15 wt % Cr-15 wt % Ni) 
with bamboo structures has been investigated. At 1100°K, the slid- 
ing rate du/dt is approximately proportional to tau/sup 2.5/ where 
tau is the applied shear stress. Although Reading and Smith’s [Phil. 
Mag. A, 51, 71 (1985)] model of lattice-dislocation grain boundary 
sliding has shortcomings, it predicts the observed sliding rates quite 
well. At sufficiently small grain sizes and low stresses, the observed 
nonlinear grain boundary sliding may inhibit diffusional creep. 


5670 (DOE/ER/01367—155) Effects of carbon on inter- 
granular fracture of iron. Shin, K.S.; Meshii, M. (Northwest- 
ern Univ., Evanston, IL (USA). Dept. of Materials Science 
and Engineering). 1984. Contract AC02-76ER01367. 6p. 
(CONF-8402158—1). NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86001886. 

From Symposium on synergism of microstructure, mecha- 
nisms and mechanics in fracture; Los Angeles, CA, USA (1 Feb 
1984). 

The effect of carbon on the grain boundary strength of iron 
which had been already reduced by sulfur segregation was investi- 
gated by a slow strain-rate tensile test at 77°K. The amounts of 
sulfur and carbon segregation at grain boundaries were controlled 
by carbon contents and heat treatments of specimens and were de- 
termined by Auger electron spectroscopy after in-situ fracture 
under ultra-high vacuum. It was found that the primary effect of 
carbon is to displace sulfur from grain boundaries and thus to im- 
prove the grain boundary strength by reducing the embrittling 
effect of sulfur. The second effect of carbon is to increase the resist- 
ance to dislocation motion and thus to increase the apparent stress 
for intergranular fracture. 
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5671 (DOE/ER/01367—156) Effects of sulfur and hy- 
drogen on intergranular fracture of iron. Shin, K.S.; Meshii, 
M. (Northwestern Univ., Evanston, IL (USA). Dept. of 
Materials Science and Engineering). 1984. Contract AC02- 
76ERO1367. 6p. (CONF-8402158—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86001885. 

From Symposium on synergism of microstructure, mecha- 
nisms and mechanics in fracture; Los Angeles, CA, USA (1 Feb 
1984). 

The fracture stress of polycrystalline iron at 77°K was stud- 
ied as a function of the grain boundary segregation of sulfur and 
hydrogen. In the case of permanent hydrogen damage, the effects 
of these elements were found to be independent and additive with a 
relation, o/sub F/ (MPa) = 573 - 16C/sub s/ - 2.42 C/sub H/, 
where C/sub s/ and C/sub H/ are the percentage of a monolayer 
of sulfur at the intergranular surface and the atomic percent of hy- 
drogen at grain boundaries, respectively. This relation was valid in 
cases when sulfur and hydrogen coexisted or sulfur existed alone. 
These observations were analyzed using a modified Griffith equa- 
tion and sulfur and as-quenched hydrogen concentrations at grain 
boundaries were related to the fracture energy and the size of mi- 
crocrack, respectively. The reversible hydrogen effect was also 
studied at various grain boundary concentrations of hydrogen and 
sulfur. No evidence of synergistic effect between hydrogen and 
sulfur was found in this study. 


5672 (DOE/ER/01367—160) Effect of point defects on 
mechanical properties of metals. Fi report. Meshii, M. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Materi- 
als Science and Engineering). Oct 1985. Contract’ AC02- 
76ERO1367. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86001882. 

The following were studied: effects of hydrogen on plastic 
deformation, fracture and microstructure of iron; effects of irradia- 
tion and solutes in flow stress of Nb single crystals; and surface film 
softening. (DLC) 


5673 (DOE/ER/45181—1) Microstructural effects on 
the fatigue behavior of Fe-C-X alloys. Progress report, No- 
vember 1984-November 1985. (Virginia Univ., Charlottesville 
(USA). School of Engineering and Applied Science). 1985. 
Contract FG05-85ER45181. 7p. NTIS, PC A02/MF AO0Ol1; 
GPO Dep. File Number DE86002512. 

The proposed work is directed towards improving the fa- 
tigue properties of Fe-C-X steels. The effect of microstructure on 
both fatigue crack initiation and fatigue crack propagation is central 
to the study. The progress achieved to date consists of work on 
three steel alloys, Fe-0.2C-1Mn, Fe-0.2C-2Mo, and Fe-0.2C-4Mo. 
All three have been heat treated to form dual-phase microstruc- 
tures. The Mn steel consists of ferrite and martensite with no alloy 
carbides. The two Mo steels contain carbides in the ferrite. These 
alloys were selected to examine the effect of carbide morphology 
on the deformation behavior of dual-phase steels. 


5674 (DOE/PC/50270—T12) Coal water mixture devel- 
opment. Quarterly technical progress report. (TRW Space 
and Technology Group, Redondo Beach, CA (USA)). 11 
Oct 1985. Contract AC22-82PC50270. 25p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86002495. 

Five runs with the Spi-Wear radio-assay system to measure 
material losses of irradiated pipe components were completed in 
August 30, 1985. The Spi-Wear system is an in-situ real-time moni- 
toring technique that would provide important information con- 
cerning the nature and dynamics of coal-water mixtures (CWM) 
corrosion/erosion. CWM from the fourth delivery of the long term 
test slurry was utilized in all five runs. This slurry remained ex- 
tremely stable when recirculated in the test loop with the progres- 
sive cavity pump during all five runs. Assessment of the corrosion/ 
erosion data collected in the CWM test loop using wear plugs and 
corrosometer probes indicates very little corrosion/erosion during 
the long term tests. Typical c. -rosion/erosion rates for carbon steel 
were less than 10 mils per year, or comparable to rates caused by 
water corrosion. Metallographic examination of selected test cou- 
pons and wear plugs also revealed lack of corrosion for a carbon 
steel test coupon placed in a static CWM environment, and only 
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limited pitting corrosion on carbon steel test coupons and wear 
plugs placed in the CWM test loop. The calculated corrosion rate 
for these test coupons and wear plugs is approximately 5 mils per 
year. The plans for next quarter are to disassemble selected plant 
components for detailed inspection, and to continue evaluation of 
the data collected during the long term equipment performance 
tests. 17 figs. 


5675 (IAE—3892/10) Phase transitions in technetium- 
carbon thin films. Vasil’ev, Yu.L.; Golyanov, V.M.; Elesin, 
L.A.; Mikheeva, M.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1984. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85703292. 

In the superhigh vacuum ion sputtering installation the tech- 
netium-carbon films are prepared in a broad range of carbon con- 
centrations (from 0 to 70 at.%). The temperature dependence of the 
superconducting transition and a=Rsub(300)/Rsub(n) resistance 
ratio on carbon concentration for non-annealed and annealed at 
various temperatures (up to 1000 deg C) different thickness samples 
is investigated. Electronographic and electrono-microscopic investi- 
gations are performed. The analysis of Tsub(K)=f(c) concentration 
curves for non-annealed different thickness samples has shown that 
the method of ion sputtering allows one to obtain samples in amor- 
phous state at a relatively low content of non-metallic component 
without any additional technical tricks and that the film surface is 
an important factor for stabilizing amorphous state (the thinner the 
sample, the less carbon concentrations are at which the amorphous 
state arises). 


5676 (KI—1984-2) Influence of small alloying additions 
on the corrosion behaviour of steel. Concluding report. Bren- 
nert, S. (Swedish Corrosion Inst., Stockholm). Nov 1984. 
36p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE85752784. 

The aim of the work has been to investigate whether the 
corrosion resistance of carbon steels can be improved by addition 
of small amounts of alloying elements. Iron-base alloy samples were 
produced by rolling alloy material made partly by melting up pure 
components and partly by remelting commercial material, Lanca- 
shire iron and Cor-Ten steel. The samples were then subjected to 
long term corrosion in natural environments and accelerated corro- 
sion testing under laboratory conditions. The results were as fol- 
lows: Natural Environments: Atmospheric corrosion. The sulphur- 
and silicon-alloyed steels showed the highest corrosion rates, while 
the high corrosion rates of the aluminium-alloyed steel and the pure 
iron were also noteworthy. The Cor-Ten steel had the best corro- 
sion resistance, followed by the copper-alloyed steel. Corrosion in 
fresh and salt water. There were only small differences in corrosion 
rates between the different materials in fresh water, Cor-Ten A 
showing the best corrosion resistance. In salt water there was a 
greater spread in corrosion resistance, Cor-Ten A again being best 
followed by Cor-Ten B. Corrosion in soil. It was not possible to 
complete this part of the investigation. Laboratory Environments: 
High temperature oxidation. The results indicated that carbon, 
phosphorous, titanium, and silicon decrease oxidation rate, and that 
copper, sulphur, and manganese increase it somewhat, while nickel 
has no significant effect. Dissolution in hydrochloric acid. No con- 
clusions can be drawn. Electrochemical corrosion trials. No conclu- 
sions can be drawn. 


5677 (LA-UR—85-3828) Point contact spectroscopy of 
heavy fermions. Moser, M.; Wachter, P.; Franse, J.J.M.; 
Meisner, G.P.; Walker, E. (Eidgenoessische Technische 
Hochschule, Zurich (Switzerland). Lab. fuer Festkoerper- 
physik; Amsterdam Univ. (Netherlands). Natuurkundig 


Lab.; Geneva Univ. (Switzerland). t. de Physique de la 
Matiere Condensee; Los Alamos National by 
(USA)). 1985. Contract W-7405-ENG-36. Ip. (CONF- 
850890—22). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86002431. 

From International conference on magnetism; San Francisco, 
CA, USA (26 Aug 1985). 

Point contact spectroscopy (PCS) has been performed on the 
heavy fermion systems CeAls, CeCus, UPts, UsCo and U2PtC:. The 
dynamical resistance dU/dI is a function of the electronic density 
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of states (EDS) at E/sub F/. The width of the EDS inferred from 
the PC measurements can be compared with the y-value of the spe- 
cific heat. 


5678 (ORNL/TM—9783) Second international confer- 
ence on fundamentals of fracture. Program and abstract book. 
Summaries. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 197p. (CONF-851104— 
Summs.). NTIS, PC A09/MF A0Ol; 1; GPO Dep. File 
Number DE86001859. 

From Fundamental aspects of fracture; Gatlinburg, TN, 
USA (4 Nov 1985). 

The approximately 95 papers and abstracts are grouped 
under the following headings: atomic theory, continuum theory, ex- 
perimental studies, environmental effects, fatigue, ceramics, high- 
temperature phenomena, and interfacial fracture. (DLC) 


5679 (PB—85-229508/XAB) Creep-rupture properties of 
nickel-based transition joints after long-term service. Nichol- 
son, R.D. (Central Electricity Generating Board, Southamp- 
ton (UK). Technology Planning and Research Div.). 1984. 
3lp. NTIS, PC A04/MF AO1. 

Three superheater transition joints, between 2-1/4Cr1Mo 
and 316 stainless steel welded with Ni-based weld metal, removed 
from service after 72,337 hours, were examined using optical and 
scanning electron microscopy. Also, microhardness measurements 
were made and local chemical compositions analyzed using the 
EDX attachment on the scanning electron microscope. Tempera- 
ture accelerated creep-rupture tests have been carried out at 
stresses of 31 - 62 MNm to the minus 2 power and 590 - 625 C on 
cross-weld tensile specimens machined longitudinally from the 
walls of the joints. Detailed metallographic examinations have been 
made to identify the fracture mode. 


5680 (PB—85-229540/XAB) Effect of quenching rate on 
the temperature and strain-rate sensitivity of uranium-2w/o 
molybdenum alloy. Boyd, G.A.C.; Harding, J.; Bleasdale, 
P.A.; Dunn, K.; Turner, G.I. (Oxford Univ. (UK). Dept. of 
Engineering Science). 1985. 12p. (QUEL—1577/85). NTIS, 
PC A03/MF AOl. 

The mechanical properties of a U2w/oMo alloy in the 
gamma-quenched, fast-gas-cooled and as-extruded states are com- 
pared at tensile strain rates from 0.0001 to approximately 2000/s. 
Significantly higher stress levels are observed in the gamma- 
quenched specimens at all strain rates and failure processes are 
studied by optical and scanning electron microscopy. 


5681 (PB—85-230647) Effects of carbon and nitrogen 
on the elastic constants of AISI (American Iron and Steel In- 
stitute) type 304 stainless steel. Ledbetter, H.M.; Austin, 
M.W. (National Bureau of Standards, Boulder, CO (USA). 
Fracture and Deformation Div.). 1985. vp. Materials Sci- 
ence and Engineering 70. 

Nine AISI type 304 stainless steel alloys were studied at 
room temperature. The carbon-plus-nitrogen contents of these 
alloys ranged from 0.067 to 0.325 wt.% (from 0.3 to 1.3 at. %). 
Five elastic constants (the longitudinal modulus, Young’s modulus, 
the shear modulus, the bulk modulus and Poisson's ratio) were de- 
termined by a pulse echo ultrasonic method. 


5682 (PB—85-236362/XAB) Materials studies for mag- 
netic fusion energy applications at low temperatures. 8. Tech- 
nical report. Reed, R.P. (National Bureau of Standards, 
Boulder, CO (USA). Fracture and Deformation Div.). May 
1985. 335p. (NBSIR—85/3025). NTIS, PC A15/MF AO1. 
The report contains results of a research program to produce 
material property data that will facilitate design and deveiopment 
of cryogenic structures for the superconducting magnets of magnet- 
ic fusion energy power plants and prototypes. The program was 
developed jointly by the staffs of the National Bureau of Standards 
and the Office of Fusion Energy of the Department of Energy; it is 
managed by NBS and sponsored by DOE. Research is conducted 
at NBS and at various other laboratories through subcontracts with 
NBS. Research results for 1984 are summarized in an initial High- 
lights of Results section and reported in detail in the technical 
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papers that form the main body of this report. The technical papers 
are presented under four headings reflecting the main program 
areas: Welding, Nonmetallics, Structural Alloys, and Technology 
Transfer. Objectives, approaches, and achievements are summarized 
in an introduction to each program area. 


5683 (UCRL—90908) Liquid metal stress cracking of 
copper nickel, Ramos, T.J.; Lingenfelter, A.C. (Lawrence 
Livermore National Lab., CA (USA)). 15 Jun 1984. Con- 
tract W-7405-ENG-48. 10p. (CONF-8403218—1). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86002617. 

From Interagency Mechanical Operations Group joining 
subgroup conference; Savannah River, SC, USA (14 Mar 1984). 

The recommended brazing alloy for copper-nickel, AWS 
BAg-8 (72 Ag-28 Cu), caused intergranular liquid metal stress 
cracking when used with the laser process. We were successful in 
making a crack-free laser braze using AWS BAu-4 (82 Au-18 Ni). 
It is believed the success of the BAu-4 was due to its melting tem- 
perature being above the recrystallization temperature of the cold 
worked Cu-Ni tube. 


5684 (UCRL—91062) Weld induced base metal micro- 
fissuring in high temperature alloys. Lingenfelter, A.C.; 
Shoemaker, L.E. (Lawrence Livermore National Lab., CA 
(USA); Huntington Alloys, Inc., WV (USA)). 22 Jun 1984. 
Contract W-7405-ENG-48. 36p. (CONF-840448—5). NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86002593. 
From 65. annual American Welding Society convention; 
Dallas, TX, USA (9 Apr 1984). 
ee variables control the weld-induced, base-metal micro- 
fissuring sensitivity of Ni-Cr and Ni-Cr-Fe: thermal/mechanical his- 
tory of the base material, chemical analysis of the base material, 
and the welding process used. Elements which tend to segregate to 
the grain boundaries such as B, C, and Zr, and to a lesser extent P, 
Si, S and Mg, increase the sensitivity. Welding processes listed 
from most to least severe in their tendency to produce microfis- 
sures are: gas metal arc - spray transfer, electron beam, gas metal 
arc - pulsed transfer, gas metal arc - short circuiting transfer, gas 
tungsten arc, submerged arc, and shielded metal arc. Microfissuring 
is always intergranular in nature. Coarse-grain size, whether arrived 
at by hot-working procedures or pre-weld annealing treatment, in- 
creases the sensitivity to microfissuring. Literature data and data 
for alloy 617 developed at Huntington Alloys suggest that microfis- 
sures, at least to 0.030 in. in length, do not affect the fatigue life, 
room-temperature tensile, and stress-rupture properties of a weld- 
ment. 


5685 (UCRL—93383) °7Fe magnetic hyperfine field in 
Au-Fe alloys (evidence favoring the two Fe-environment 
model of Au-Fe alloys). Violet, C.E.; Verrill, S.P.; Balaban, 


D.J.; Borg, R.J. (Lawrence Livermore National Lab., CA 
(USA)). Sep 1985. Contract W-7405-ENG-48. 6p. (CONF- 
8509193—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002599. 

From International conference on applications of the Moss- 
bauer effect; Leuven, Belgium (16 Sep 1985). 

The results of our analysis strongly support our two Fe envi- 
ronment hypothesis. The critical concentration at about 12 at. % 
suggests that the dependence of H(O, x) on x undergoes a funda- 
mental change at this concentration. Furthermore, the so-called 
critical concentration at about 17 at. % apparently has little to do 
with any fundamental alloy property. Rather, it reflects the 12 at. 
% critical composition when properties are analyzed in terms of 
the average rather than the local Fe concentration. The two Fe en- 
vironments appear to have differing configurations. 


5686 Thermionic emission and work function of U and 
UO.. McLean, W.; Chen, H. (University of California, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Journal of Applied Physics; 58: No. 12, 4679- 
4684(15 Dec 1985). 

Thermionic emission measurements have been used to deter- 
mine the work function (phi) of pure and oxidized uranium samples 
between 1100 and 1300 K; Auger electron spectroscopy (AES) was 
used to verify the cleanliness and compositions of the samples. It 
was found that impurities present in ppm amounts in the bulk U 
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segregated to the surface upon heating and had an appreciable 
effect on the zero-field emission currents as well as the slopes of the 
Schottky curves obtained at various temperatures. A combination 
of ion-sputtering and ultrahigh vacuum (UHV) annealing at high 
temperatures was successful in reducing the total impurity level on 
the hot surfaces to 5%. At this low concentration of impurities, 
well-behaved Richardson line plots were obtained with A = 135 A 
cm~? K~? and phi = 3.54 eV for pure U and A = 128 A cm™? K~? 
and phi = 3.19 eV for UO:. The Schottky coefficients for clean U 
approached their ideal values at fields >400 V/cm. 


5687 Barrier diffusion and optical properties of the Au- 
AkO;-Al thin-film system. Chang, C.C.; Callcott, T.A.; 
Arakawa, E.T. (Department of Physics and Astronomy, 
The University of Tennessee, Knoxville, Tennessee 37996; 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Physical Review [Section] B: Condensed Matter; 32: 
No. 10, 6138-6144(15 Nov 1985). Contract AC05- 
840R21400. 

The diffusion across the oxide barrier in a Au-Al2Os3-Al thin- 
film sandwich at temperatures below 300°C has been studied in real 
time with use of an angular-reflectance method. Assuming a uni- 
formly mixed alloy, the Maxwell Garnett equation was used to cal- 
culate the concentrations in the Al-diffused—in—Au layer from the 
reflectance data. The Al,Os layer between the Au and Al films was 
formed by oxidation of Al in air. The rate of diffusion through the 
oxide did not have the usual inverse dependence on barrier thick- 
ness, but rather decreased exponentially with the oxide thickness 
and thus resembled the Al oxidation process. The data are consist- 
ent with a model in which Al ions migrate through the oxide under 
the influence of a strong electric field (about 5 x 10° V/cm) caused 
by the difference in the Fermi levels of Au and Al. The change of 
the work function of the Au-Al alloy for increasing Al concentra- 
tion in Au is also calculated from the data. 


Coupled surface plasmons in periodically corrugat- 
ed t thin silver films. Inagaki, T.; Motosuga, M.; a. 
E.T.; Goudonnet, J.P. (Department o Physics, Osaka 
Kyoiku University, Tennoji, AY Oneke 543, Japan). Physical 
Review [Section] B: Condensed Matter; 32: No. 10, 6238- 
6245(15 Nov 1985). Contract AC05-84OR21400. 

We investigated experimentally the coupled modes of sur- 
face plasmons in periodically corrugated thin silver films in a thick- 
ness range from 26 to 121 nm. The films studied were self-support- 
ing and corrugated with a period of 1888 nm and amplitudes vary- 
ing from 6 to 12 nm, depending on the film thickness. Propagation 
and damping constants of the coupled modes in these films were 
determined from angle-scan photoacoustic measurefnents of the res- 
onance absorption of 633-nm photons. Evidence was obtained 
which indicated that the presence of periodic corrugations was not 
the primary source of the observed difference between these con- 
stants and those in the planar films. The coupling efficiency of an 
incident photon to the coupled modes evaluated for a constant cor- 
rugation amplitude was found to be strongly dependent on film 
thickness. 


Renormalization-group theory of spinodal decom- 
a Mazenko, G.F.; Valls, O.T.; Zhang, F.C. (The 
James Franck Institute and The Department of Physics, 
The University of Chicago, Chicago, Illinois 60637). Physi- 
cal Review [Section] B: Condensed Matter; 32: No. 9, 5807- 
5817(1 Nov 1985). 

Renormalization-group (RG) methods developed previously 
for the study of the growth of order in unstable systems are ex- 
tended to treat the spinodal decomposition of the two-dimensional 
spin-exchange kinetic Ising model. The conservation of the order 
parameter and fixed-length sum rule are properly preserved in the 
theory. Various correlation functions in both coordinate and mo- 
mentum space are calculated as functions of time. The scaling func- 
tion for the structure factor is extracted. We compare our results 
with direct Monte Carlo (MC, simulations and find them in good 
agreement. The time rescaling parameter entering the RG analysis 
is temperature dependent, as was determined in previous work 
through a RG analysis of MC simulations. The results exhibit a 
long-time logarithmic growth law for the typical domain size, both 
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analytically and numerically. In the time region where MC simula- 
tions have previously been performed, the logarithmic growth law 
can be fitted to a power law with an effective exponent. This expo- 
nent is found to be in excellent agreement with the result of MC 
simulations. The logarithmic growth law agrees with a physical 
model of interfacial motion which involves an interplay between 
the local curvature and an activated jump across the interface. 


5690 Neutron-diffraction studies of UBeisand ThBeis. 
Goldman, A.I.; Shapiro, S.M.; Cox, D.E.; Smith, J.L.; Fisk, 
Z. (Department of Physics, Brookhaven National Laborato- 
ry, Upton, New York 11973). Physical Review [Section] B: 
Condensed Matter; 32: No. 9, 6042-6044(1 Nov 1985). Con- 
tract AC02-76CH00016 
Neutron-diffraction measurements have been made on poly- 
crystalline samples of UBeis and ThBe:s at several temperatures be- 
tween 10 and 250 K. Refinement of the powder patterns using the 
Rietveld method of profile analysis yields structural parameters in 
substantial agreement with previous work [space group O/sub g/* 
(Fm3c); 8 U in 8(a); 8 Be(I) in 8(b); 96 Be(II) in 96(i)]. Values for 
the (y,z) coordinates of the 96 Be(II) are (0.1763, 0.1150) and 
(0.1745, 0.1129) for UBe:s and ThBeis, respectively. They corre- 
spond very closely to those values required for regular snub-cube 
coordination of the Be(II) around the uranium atoms. 


5691 Minimum activation martensitic alloys for surface 
disposal after exposure to neutron flux. Lechtenberg, T. (to 
The United States of America as represented by the United 
States artment of Energy). US Patent 4,533,406. 6 Aug 
1985. Filed date 26 Jul 1983. vp. 

PAT-APPL-517364. 

Steel alloys for long-term exposure to neutron flux have a 
martensitic microstructure and contain chromium, carbon, tungsten, 
vanadium and preferably titanium. Activation of the steel is held to 
within acceptable limits for eventual surface disposal by stringently 
controlling the impurity levels of Ni, Mo, Cu, N, Co, Nb, Al and 
Mn. 


5692 Isotope studies of Fe-18Cr-3Mo (100) oxidation 
using Raman spectroscopy. Hamilton, J.C.; Irene, E.A.; 
Plummer, J.D. (Sandia National Laboratories, Livermore, 
California). Journal of the Electrochemical Society; 132: No. 
8, 1753-1757(Jul 1985). 

Raman spectra have been obtained for chromia and iron- 
chromium spinels grown on an Fe-18Cr-3Mo (100) surface by expo- 
sure to oxygen 16, oxygen 18, and a mixture of the two isotopes, at 
700°C and 1.3 X 10-4 Pa total pressure. Raman spectroscopy has 
been combined with ion bombardment to profile the isotopically 
tagged compounds produced during sequential oxidation in the two 
isotopes. We conclude that growth of spinel and chromia on this 
surface occurs predominantly by cation diffusion. Mixing of iso- 
topes by diffusion within the oxide scale during these oxidations 
was minimal. Mixing of isotopes during ion sputtering was not an 
impediment to the Raman analysis. 


5693 Study of energy vs misorientation for grain bound- 
aries in gold by crystallite rotation method - I. (001) twist 
boundaries. Chan, S-W; Balluffi, R.W. ent of Ma- 
terials Science and Engineering, Massachusetts Institute of 
Technology, Cambridge, MA). Acta Metallurgica; 33: No. 6, 
1113-1119(Jun 1985). 

Small gold crystallites ( about50-80 nm dia) were welded to 
thin film (001) single crystal gol substrates at a series of predeter- 
mined (001) twist angles in the range 0.45°. A pure (001) twist 
boundary therefore existed in each welded neck region which 
could be observed directly by transmission electron microscopy at 
normal incidence. Upon annealing, the crystallites rotated around 
(001) when the boundary energy varied with @. The crystallites ro- 
tated into three misorientations corresponding to the special 21 and 
5 misorientations and a symmetry related misorientation at @ = 
45°. These results indicate the existence of grain boundary disloca- 
tion (GBD) related cusps on the boundary energy vs @ curve a £1 
and £5. The rotations occurred conservatively by the motion of 
screw GBDs which could be observed directly by the transmission 
microscopy in certain regimes of 0. The results are relevant to 
recent calculations of the energies of (001) twist boundaries and the 
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applicability of the GBD/structural unit model for grain bound- 
aries. 


5694 Pattern formation during the directional solidifica- 
tion of binary systems. Tivedi, R.; Somboonsuk, K. (Ames 
Laboratory, U.S. DOE and the Department of Materials 
Science and Engineering Iowa State University, Ames, IA). 
Acta Metallurgica; 33: No. 6, 1061-1068(Jun 1985). 

Interface pattern formation during the directional solidifica- 
tion of succinonitrile-acetone system is studied in situ and the dy- 
namics of the pattern formation are presented for the cases in 
which an initially unstable planar interface reorganizes into a stable 
cellular or dendritic shape. Two different mechanisms of pattern 
formation have been shown to exist. One of these mechanisms leads 
to the cellular pattern, whereas the other to the dendritic pattern. 
The wave vectors of the transient patterns have been found to lie 
within the unstable band predicted by the linear stability analysis. 
However, only tw initial characteristic wave vectors are observed 
experimentally, and the values of these observed wave vectors are 
significantly smaller than the theoretically predicted value which 
gives the largest amplification rate. These two characteristic wave- 
lengths have been shown to exhibit simple scaling laws with all 
steady-state dendrite lengths, i.e. dendrite tip radius, primary spac- 
ing, initial secondary spacing and the first sidebranch perturbation 
location. The magnitudes of the smaller and the larger characteris- 
tic wavelengths are shown to be controlled by the solute and ther- 
mal diffusion process, respectively. 


Dynamical studies of dendritic growth. Somboon- 
- K.; Trivedi, R. (Ames Laboratory U.S. DOE and the 
Department of Materials Science and Engineering, Iowa 
State University, Ames, IA). Acta Metallurgica; 33: No. 6, 
1051-1060(Jun 1985). 

Directional solidification studies are carried out in succinoni- 
trile-acetone system to investigate the stability of dendritic inter- 
faces. Time dependent changes in the interface pattern are examine 
as the externally imposed velocity is suddenly altered. A hysteresis 
effect is observed in the interface restabilization process, and the 
different mechanisms which operate during the increase and de- 
crease in velocity are discussed to understand the hysteresis effect. 
It is found that in all cases the mechanism which selects the con- 
stant, steady-state, dendrite tip radius is quite sharp, and the den- 
drite tip alway restabilizes to the value which is just marginally 
stable. The selection process for the constant primary spacing, how- 
ever, is found not to be very sharp. 


5696 A statistical analysis of cavity nucleation at parti- 
cles in grain boundaries. Wang, J.S.; Nix, W.D.; Stephens, 
J.J. (Department of Materials Science and Engineerin 
Stanford University, Stanford, CA). Acta Metallurgica; 33. 
No. 6, 1009-1021(Jun 1985). 

Cavity nucleation on grain boundary particles during creep 
has been examined using a classical thermodynamic method. The 
particle sizes and spacings are assumed to obey a log-normal distri- 
bution. It is found that a threshold shear stress is needed for cavity 
nucleation to occur. When the resolved shear stress on a grain 
boundary segment reaches the threshold stress, a critical normal 
stress for cavity nucleation is produced on the particle-matrix inter- 
face by grain boundary sliding and cavity nucleation occurs. The 
threshold stress is determined mainly by the concentration and dis- 
tribution of grain boundary particles and falls in the stress range of 
engineering applications. A program has been developed to calcu- 
late the fraction of particles which can serve as nucleation sites. 
The model is used to predict the onset of cavitation in the oxide 
dispersion strengthened alloy Inconel MA 754. Implications for 
avoiding the nucleation of cavities in engineering alloys are dis- 
cussed. 


5697 Fatigue crack ion in a dual-phase plain- 
carbon steel. Tzou, J.L.; Ritchie, R.O. (Materials and Mo- 
lecular Research Division, Lawrence Berkeley Laborstory, 
and Department of Materials Science and Mineral Engineer. 
ing, University of California, Berkeley, CA). Scripta ‘Metal- 
lurgica; 19: No. 6, 751-755(Jun 1985). 
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The need for economical higher strength steels with good 
formability has led to the development in recent years of a class of 
low carbon steels with duplex ferrite-martensite, or dual-phase, mi- 
crostructures. Such steels, which do not require extensive alloying 
to attain their desired properties, can be produced with a wide vari- 
ety of strength and ductility combinations simply by intercritical 
heat treatment, involving quenching from the two-phase (a + ) 
field. The principle behind this is analogous to that of a composite, 
in that the strengthening is due primarily to the load carrying ca- 
pacity of the martensite, which is located within the softer ferrite 
matrix which provides for ductility. The objective of this note is to 
demonstrate that the same concept can be applied to achieve even 
greater resistance to fatigue crack propagation in common mild 
steels. By developing a coarse duplex ferritic/martensitic micros- 
tructure to promote crack deviation and closure in AISI 1008 steel, 
we show that fatigue thresholds exceeding 20 MP a square root of 
m can be obtained, representing roughly a 50% increase over con- 
ventionally heat-treated mild steels at the same strength level. 


5698 The thermodynamics of ternary palladium-based 
solid solutions containing nickel and hydrogen. Yoshihara, 
M.; McLellan, R.B. (Department of Materials Science, Wil- 
liam Marsh Rice University, Houston, TX). Acta Metallur- 
gica; 33: No. 6, 1129-1135(Jun 1985). 

The solubility of hydrogen in Pd-Ni-H ternary solutions in 
equilibrium with H gas at atmospheric pressure has been measured 
in the temperature range 625-1250K and in Pd-Ni “binary solvents” 
containing up to 80 at. % of Ni. Concomitant elastic measurements 
have provided data which enable the partial thermodynamic func- 
tions of the H-atoms, deduced from the solubility measurements, to 
be converted so as to refer to a hypothetical Pd-Ni lattice of con- 
stant specific volume. The resulting “volume corrected” functions 
have been discussed in terms of the cell model for ternary solutions 
and have been shown to vary with temperature and Ni-concentra- 
tion in a manner in accord with this mode The usual linear form of 
cell interaction energy spectrum has been modified by including 
supplemental contributions to the cell interaction energy which 
occur when substitutional solute atoms occupy adjacent sites on the 
f.c.c. Pd-Ni lattice. 


5699 Effect of ion implantation species on the tribologi- 
cal response of stainless steel surfaces. Pope, L.E.; Foll- 
staedt, D.M.; Knapp, J.A.; Picraux, S.T.; Yost, F.G. (Sandia 
National Laboratories, Albuquerque, NM). Journal of Mate- 
rials for Energy Systems; 7: No. 1, 27-37(Jun 1985). 

The friction and wear properties of 304 and 15-5 PH stain- 
less steels which were ion implanted with P and with P plus C 
have been examined and are compared with the properties of the 
same steels implanted with N and with Ti plus C. While benefits 
are obtained with the P and the P plus C implantation treatments, 
the N and the Ti plus C treatments give greater reductions in wear, 
which extend to more severe wear regimes; with Ti plus C, friction 
is also reduced. Transmission electron microscopy shows that the P 
and the P plus C implantations (with 20 to 30 at. pct metalloid con- 
centrations) produce surface alloys with amorphous phases, as do 
Ti plus C treatments (approximately 20 at. pct each). The greater 
benefits obtained with the Ti plus C amorphous phase imply that 
this phase is mechanically superior to the amorphous phase with P 
plus C, even though the latter has been shown to have excellent 
mechanical properties when produced by melt quenching. Based on 
the above studies Ti and C were selected for implantation into a 15- 
5 PH discriminator wheel of an electromechanical device for com- 
parison with standard solid film lubrication (MoS). In comparison 
to a solid film lubricated wheel, the implanted wheel (unlubricated) 
performed equally well with respect to time of operation, number 
of cycles, and tolerance control; in addition, the implanted wheel 
produced less debris. An alternative ion beam method was used to 
introduce high surface concentrations of Au for control of fretting 
corrosion and debris generation of a journal bearing in a different 
electromechanical device: a sputter-deposited Au film (50 nm) on 
15-5 PH stainless steel was ion bombarded with 300 keV Xe~. This 
treated surface was compared with a sputtered Au film without ion 
beam treatment, with electrodeposited Au, and with a solid lubri- 
cating film. The ion-mixed Au surface bearings had the least corro- 
sion and debris. 
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5700 Orthorhombic structure of UMn: at low tempera- 

tures. Lawson, A.C.; Smith, J.L.; Willis, J.O.; O’Rourke, 

J.A. (Los Alamos National Lab., NM (USA)); Faber, J.; 

Hitterman, R.L. (Argonne National Lab., IL (USA)). Jour- 

— ¥ the Less-Common Metals; 107: No. 2, 243-248(15 May 
5). 

The authors have refined the crystal structure of the cubic 
Laves phase UMne at 295 K and 12 K using the method of Riet- 
veld profile analysis. Structural data and interatomic distances are 
given. 


5701 Centerline cracking in deep 
beam welds in type 304L satelien steel. 
(Sandia National Laboratory, Albu oe 
Journal (Miami); 64: No. 5, 127-5- poqurgue, NI 1985). 
Two combinations of deep penetration, autogenous electron 
beam welds in Type 304L stainless steel exhibit a significant varia- 
tion in hot cracking susceptibility which can be associated with the 
solidification behavior along the weld centerline. In one combina- 
tion, the entire fusion zone solidifies as primary ferrite and is 
immune to cracking. In the other combination, a localized shift in 
solidification from primary ferrite to primary austenite along the 
weld centerline results in hot cracking within the fully austenitic 
region. The shift in solidification behavior is not associated with 
any detectable segregation of major alloying elements but appears 
to be related to an abrupt change in solidification conditions at the 
centerline. A model is proposed which describes the effect of the 
weld pool shape on the local solidification growth rate and result- 
ant solidification mode in high velocity welds in 300-series stainless 
steels. 


ion electron 
Id, J.C. 
. Welding 


5702 Hot-cracking studies of alloy CN-7M. Cieslak, 
M.J.; Savage, W.F. (Sandia National Lab., Albuquerque, 
NM). Welding Journal (Miami); 64: No. 5, 119-S - 126- 
s(May 1985). 

An investigation was performed to determine the causes of 
hotcracking in cast alloy CN-7M. Differential thermal analysis re- 
sults indicated that CN7M does not have an extremely wide solidi- 
fication temperature range. Varestraint hot-cracking tests were per- 
formed on two sets of factorial-designed alloys. Results of these 
tests indicate that sulfur, phosphorus, and silicon are responsible for 
the hot-cracking tendency of alloy CN-7M. The mechanism of 
cracking was found to be related to the segregation of impurity ele- 
ments to solidification grain boundaries. Silicon additions caused a 
thin film MeC carbide/austenite eutectic to form which severely re- 
duced the resistance to hot-cracking of alloy CN-7M. Solidification 
quench experiments were performed to determine the segregation 
pattern of solute elements during solidification. All elements ana- 
lyzed (Ni, Cr, Cu, Mo, Mn, Si, S, P) were found to segregate to 
interdendritic volumes during solidification. 


5703 Hydrogen-induced reconstruction of stepped 
W(001) surfaces studied with LEED and EELS. Wendelken, 
J.F.; Wang, G.C. (Oak Ridge National Lab., TN). Journal 
of Vacuum Science and Technology, A: Vacuum, Surfaces, and 
Films; A3: No. 3, 1593-1595(May-Jun 1985). Contract ACOS- 
840R21400. 

Summary Abstract. 

Previous low-energy electron-diffraction patterns show that 
the W(001) surface reconstructs at room temperature when exposed 
to hydrogen. Vibrational EELS data indicate that the tungsten 
atoms move together to form dimers which must be aligned in (10) 
directions to satisfy the symmetry requirement. The two possible 
dimer orientations define two orthogonal, degenerate domains. It 
has also been shown that steps on a surface may limit the growth of 
the reconstruction domains and may also influence the relative 
abundance of the domain orientations. The authors report here an 
extension of this previous work on step effects involving the rela- 
tionship of step orientation to domain growth and selection. Results 
obtained for three W(001) surfaces are compared. 7 references, 2 
figures. 
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5704 Structure of atomic sulfur overlayers on the 
Mo(001) surface using low-energy alkali ion scattering. De- 
Koven, B.M.; Overbury, S.H.; Stair, P.C. (Oak Ridge Na- 
tional Lab., TN). Journal of Vacuum Science and Technology, 
A: Vacuum, Surfaces, and Films; A3: No. 3, 1640-1641(May- 
Jun 1985). Contract AC05-840R21400. 

Summary Abstract. 

It has been postulated that at submonolayer coverages the S 
adsorbs on top of the Mo(001) filling fourfold hollow sites, and that 
ordering in the overlayer is responsible for the sequence of LEED 
patterns. The authors applied low-energy K* and Li* ion scattering 
to test these structural models. Experimental details and cleaning 
procedures for the Mo(001) crystal were as in previous studies. (J. 
Vac. Sci Technol., Al, 1055(1983)). The energy distribution of 
backscattered ions was obtained as a function of S coverage for K* 
and Li* ions at incident energy E/sub i/ = 500 eV. The depend- 
ence of the intensity of certain features upon the polar angle of in- 
cidence has also been obtained. Representative K* energy distribu- 
tions obtained in the [110] azimuth for specular conditions are 
given. It is clear from the data that the S adatoms are located 
above the Mo surface rather than incorporated into it. 3 references, 
1 figure. 


5705 An investigation of diffusion welding of pure and 
alloyed aluminum to type 316 stainless steel. Walmsley, 
D.R.; Munir, Z.A. (General Electric Co., Fremont, CA). 
Welding Journal (Miami); 64: No. 4, 104-S - 1125(Apr 1985). 

Using silver as an intermediate layer, samples of Type 316 
stainless steel specimens were diffusion welded to two aluminum 
alloys (1100 and 6061) and to 99.999% pure aluminum, utilizing the 
hot hollow cathode faying surface coating technique. The three 
types of welds formed were aged at temperatures ranging from 423 
to 513 K* (302 to 464°F), and their tensile strengths were deter- 
mined as functions of time and temperature of aging. Little or no 
change in weld strength was observed with specimens aged at 423 
K (302°F). In contrast, specimens aged at 473 and 513 K (392 and 
464°F) experienced a significant decrease in their tensile strength 
and by as much as 60% for the 1100 alloy: Changes in the mechani- 
cal properties of the welds were correlated with the formation and 
growth of intermetallic phases between silver and aluminum. Mi- 
croscopic and electron microprobe analyses of aged welds showed 
the formation of Ag2Al with smaller amounts of AgsAl. Variations 
in the weld strength of the three joint types investigated are dis- 
cussed in light of differences in the morphologies of the silver-alu- 
minum interfaces and the existence of voids at the weld interface. 


5706 The room temperature ductility of molybdenum- 
base weldments. Lundberg, L.B. (Los Alamos National Lab- 
oratory, Los Alamos, NM). Journal of Metals; 37: No. 3, 44- 
47(Apr 1985). 

This study evaluates the tensile properties and behavior of 
three commercially available and two experimental vacuum arc cast 
molybdenum base alloys that have been GTA welded. Exceptional- 
ly low applied strain rates were required to produce significant 
elongation in the commercial specimens tested. Strain localization 
in the narrow HAZ results in high effective strain rates in that area. 
The experimental alloys exhibited more than five times greater 
elongation compared with the commercial material at practical 
strain rate levels. In commercial alloys, the fracture location was 
influenced by the weld filler metal, with TZM causing fracture in 
the fusion zone whereas Mo-50Re caused fracture in the HAZ 


5707 Alpha maganese and the Frank Kasper phases. 
Watson, R.E.; Bennett, L.M. (Brookhaven Nat. Lab., 
1985). NY). Scripta Metallurgica; 19: No. 4, 535- 538(Apr 
Transition metal alloys often form in a group of structures, 
known as topologically-closepacked, TCP, systems. The TCP 
phases, which include the 0, A15 and Laves systems among others, 
form in brittle complex structures. In a classic pair of papers Frank 
and Kasper defined the TCP systems by considering the packing of 
twelve and higher-fold triangulated coordination polyhedra, the 
higher-fold ones involving negative -disclinations ("major ligands” 
in Frank and Kaspers’ notation). Frank and Kasper considered the 
crystal structures allowed subject to two principles: that lines of 
disclinations extend all the way across the crystal and that planar 
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atomic layers containing certain patterns occur. The Frank-Kasper 
polyhedra which arise are the (0,0,12), (0,0,12,2), (0,0,12,3) and 
(0,0,12,4), i.e. there is no thirteen-fold polyhedron since it would 
appear that a disclination would have to halt at such a site. Frank 
and Kasper catalogued a number of structures then known, some 
subsequently observed and others which have yet to be observed. 
There is a particular problem with the aMn structure which is 
often lumped in with the TCP phases because of the way its occur- 
rence is juxtaposed with them in sequences of transition metal 
alloys. However, there are MnIII sites which are reported to have 
the not allowed 13-fold (as well as other sites with allowed 12 and 
16-fold) coordination. Pearson has noted that the MnIII sites have a 
14th neighbor at a distance which is intermediate between the first 
and second shells of neighbors and suggested that the MnIII might 
lie at a severely distorted Frank-Kasper (0,0,12,2) site. 


5708 Coincident site lattice models for grain boundaries 
in ordered alloys. Farkas, D. (Department of Materials Engi- 
neering, Virginia Polytechnic Institute and State University, 
Blacksburg, VA). Scripta Metallurgica; 19: No. 4, 467- 
470(Apr 1985). 

Ordered intermetallic compounds have unique potential as 
new high temperature alloys. Grain boundary embrittlement in 
these alloys is a major problem and there is particular interest in 
understanding grain boundary structure. An important step in this 
direction is the analysis of the possible ordering states for the grain 
boundaries. Takasugi and Izumi started with CSL models that have 
been used for pure metals and analyzed possible ordering configura- 
tions for the grain boundary region. They constructed CSL GB 
structures for L2> (B2) and Ll2 (CusAu) structures and classified 
them in two categories. These are S boundaries, or fully symmetri- 
cal tilt boundaries, and PS or pseudo-symmetrical boundaries, 
where one sublattice of the upper crystal occupied by A atoms is 
symmetrical to a sublattice in the lower crystal occupied by B 
atoms. The energy of these different types of boundaries was then 
calculated based on the disordering contribution, that is the number 
of “wrong” bonds present in the grain boundary. They concluded 
that for the L2» structure fully symmetrical boundaries had lower 
energy. For the Ll: structure this was not always the case. This 
result is surprising, since the calculation of energy levels was per- 
formed solely on the basis of ordering. Fully symmetrical bound- 
aries are expected to result in higher order, and therefore lower 
energy. The purpose of the present work is to further discuss these 
two types of boundaries for the case of the Lle structure and to 
reinterpret the results of Takasugi and Izumi. 


5709 On the reconciliation of reduced cohesion and en- 
hanced plasticity mechanisms for hydrogen embrittlement. 
Hack, J.E. (Center for Materials Science, Los Alamos Na- 
tional Laboratory, Los Alamos, NM). Scripta Metallurgica; 
19: No. 4, 543-545(Apr 1985). 

The pernicious influence of hydrogen on the crack growth 
resistance of metals is well established. It is generally believed that 
the enrichment of hydrogen in the region of hydrostatic tension at 
the tip of a loaded crack results in embrittlement. As proposed by 
Westlake, the precipitation and subsequent cracking of brittle hy- 
drides in the region of increased hydrogen content has been shown 
to be responsible for subcritical cracking in hydride forming metals. 
The mechanism for reduced resistance to crack propagation in non- 
hydride forming metals, principally iron and nickel, is much less 
clear. Hydrogen-assisted cracking in these materials usually occurs 
transgranularly in the absence of grain boundary segregation. Bea- 
chem made careful examinations of fracture surfaces from hydrogen 
embrittled steels and deduced that the macroscopic embrittlement 
was actually due to severely localized plasticity. Nakasato and 
Bernstein demonstrated that hydrogen charging of purified iron in- 
duced cleavage on (110) slip planes rather than the preferred cleav- 
age plane, (100). Embrittlement of the iron by the addition of > 
0.7% by weight of silicon was required to switch hydrogen in- 
duced cracking to the cube planes. Normally, one would not con- 
sider a loss of cohesion and an increase in crack tip plasticity to be 
compatible processes. Therefore, a debate has been taking place as 
to which of these mechanisms is actually responsible for observed 
macroscopic losses in ductility. The purpose of this note is to offer 
a model whereby it would be possible to explain this apparent 
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anomaly by demonstrating that, for the special case of hydrogen- 
assisted slip band cracking, the two processes are complementary. 


5710 Electron emission and plasma formation during 
laser beam welding. Dixon, R.D.; Lewis, G.K. (Los Alamos 
National Laboratory, Los Alamos, NM). Welding Journal 
(Miami); 64: No. 3, 71-S - 78-S(Mar 1985). 

A 400 watt average power Nd-YAG laser (1.06 micrometer 
wavelength) was used to study the effects of plasma generation on 
welding. Laser spot welds on aluminum and stainless steel were 
monitored optically, acoustically and electrically. Results show that 
the laser is optically coupled to the workpiece, significant current is 
emitted by the workpiece, current can be detected from the plasma, 
optical radiation emitted by the plasma is useful for monitoring pur- 
poses, and plasma generation can be monitored using microphones. 
The plasmas propagate as laser supported combustion waves and 
are expected to contribute significantly to heat input during weld- 
ing. 


5711 Analysis of cavity nucleation in solids subjected to 
external and internal stresses. Hirth, J.P.; Nix, W.D. (De- 
partment of Metallurgical Engineering. The Ohio State Uni- 
versity, Columbus, OH.). Acta Meadiorgien: 33: No. 3, 359- 
368(Mar 1985). 

The thermodynamics of cavity nucleation in solids subjected 
to external and internal stresses are analyzed. We show that the 
critical nucleus for cavity nucleation can be formed by alternative 
reversible work paths; either by condensation of pre-existing vacan- 
cies or by removal of atoms fro the site of nucleation to sinks 
within the solid or at the surface. These two nucleation paths are 
shown to be equivalent. Strain energy terms which are quadratic in 
stress are found to arise in the free energy of the nucleus when re- 
laxation of the void surface is taken into account. Two different 
cases of internally stressed solids are treated: one in which vacancy 
sources and sinks at the site of nucleation are locked and another in 
which vacancy sources and sinks are unlocked. In the former case 
the internal stres appears only quadratically or as crossterms in the 
formation free energy of the critical sized nucleus, while in the 
latter case, it appears in a linear term, additive to the applied stress, 
and has a strong effect on cavity nucleation. Problems involving 
complex nucleus shapes and the effects of plastic relaxation in 
cavity nucleation are also discussed. 


5712 An electrochemical study of the pit initiation re- 
sistance of ferritic stainless steels. Cieslak, W.R.; Duquette, 
D.J. (Sandia National Laboratories, Albuquerque, NM). 
Journal of the Electrochemical Society; 132: No. 3, 533- 
537(Mar 1985). 

A variety of electrochemical techniques has been used to 
study the resistance of ferritic stainles steels to pit initiation in 1M 
NaCl at 80°C. Critical pitting potentials have been measured by po- 
tentiodynamic anodic polarization and by the “scratch” technique. 
The effectiveness of passivation potential and alloy content to pro- 
mote formation of a film that is resistant to breakdown has been 
studied by pit induction time measurements. The ability of the pas- 
sive surface to adjust to abrupt changes in passivating conditions 
has been studied by potential stepping experiments. It has been 
shown that the effect of Cr on passive film properties is dispropor- 
tionately great with respect to that of Mo for alloys of comparable 
pitting resistance. 


5713 Intergranular failures of alloy 600 in high tempera- 
ture caustic environments. Bandy, R.; van Rooyen, D.; Ro- 
berge, R. (Brookhaven National Laboratory, Upton, NY). 
Corrosion (Houston); 41: No. 3, 142-150(Mar 1985). 

This paper describes the results of an investigation of two 
commonly observed modes of failure of Alloy 600 in high tempera- 
ture caustic environment, namely, intergranular stress corrosion 
cracking (IGSCC) and intergranular attack (IGA). Specimens are 
studied as C-rings under constant deflection, wires with and with- 
out any externally applied load, and as straining electrodes. The po- 
tential dependence of average crack propagation rate is established 
in a single test in which several C-rings are held at different poten- 
tials by using a modification of the static potential gradient method 
of Seys and Van Haute. SCC appears to be governed by a film rup- 
ture mechanism, and its propagation rate is significantly influenced 
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by the electrochemical potential and associated surface film forma- 
tion. The maximum crack propagation rate for C-rings and constant 
load specimens is very similar but much smaller than that calculat- 
ed for a straining electrode at the same potential. IGA occurs over 
a wide range of potential, starting from a few multiples of ten milli- 
volts cathodic to the corrosion potential up to the lower end of 
anodic potentials normally required for SCC. IGA seems to be 
rather independent of stress and is generally more pronounced in 
the crevice area under the nuts used in C-rings. Examination of sev- 
eral creviced coupons shows that outside the crevice, enrichment 
of iron and chromium occurs on the surface as the potential is 
raised anodically, whereas the Ni:Fe and Ni:Cr ratios remain rela- 
tively independent of potential within the crevice. It is believed 
that a better knowledge of the crevice chemistry and its mass trans- 
port characteristics will provide a clue to the origin and extent of 
IGA. 


5714 Critical magnetic field of V;Ga thin films with 
third element additions. Tedrow, P.M.; Bending, S.J.; Ham- 
mond, R.; Meservey, R.; Tkaczyk, J.E. (Francis Bitter Na- 
tional Magnet Laboratory, MIT, Cambridge, MA). [EEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Magnetics; MAG 21: No. 2, 1144-1146(Mar 1985). 
(CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

We have made thin films of V-Ga superconductors by elec- 
tron beam codeposition with approximately one percent additions 
of Nb, Ta, Sn, Pt or Pb. We have measured the high-magnetic field 
properties of these films to observe the effect of these impurities on 
spin-orbit scattering. Although the residual resistivity of the films 
was affected by the additional elements, the rate of spin-orbit scat- 
tering did not appear to increase. 


5715 Effect of rhodamine-B on the electrodeposition of 
lead on copper. Farmer, J.C.; Muller, R.H. (Materials and 
Molecular Research Division, Lawrence Berkeley Labora- 
tory and Department of Chemical Engineering, University 
of California, Berkeley, California). Journal of the Electro- 
chemical Society; 132: No. 2, 313-319(Feb 1985). 

Rhodamine-B chloride (104M) has been used as a plating ad- 
ditive in a study of the electrodeposition of Pb from 1M NaC104, 
0.5 and 5 mM ‘-PbM (pH 3) on Cu. Ellipsometer measurements 
during cyclic voltammetry have shown that the addition of dye re- 
sults in a more compact bulk deposit than obtained in its absence. It 
also prevents complete monolayer coverage during formation of 
the Pb underpotential deposit and shifts the bulk depositio peak to 
more cathodic potentials during the first potential cycle. Dye ef- 
fects on potential and micromorphology disappear during subse- 
quent cycling, but reappear after relaxation periods at open circuit. 
Depletion and readsorption of dye on the surface have been con- 
firmed by spectroscopic ellipsometry. Different optical film models 
have been investigated for the interpretation of spectroscopic ellip- 
someter measurements by use of multidimensional analysis. 


5716 Application of the ANNNI model to long-period 
superstructures, deFontaine, D.; Kulik, J. (University of 
California, Department of Materials Science and Mineral 
Engineering, Berkeley, CA). Acta Metallurgica; 33: No. 2, 
145-165(Feb 1985). 

Existing models of long-period superstructures are re-exam- 
ined in the light of the recently developed Axial-Next-Nearest- 
Neighbor-Ising (ANNNI) Model. In this model, long-period phases 
are contained in a triangular shaped phase diagram region bounded 
by a Lifshitz point on the uppermost transition temperature line and 
a multiphase point at zero absolute temperature.Periodic antiphase 
structures are produced by a square-wave modulation of the or- 
dered ground state,resulting in new types of long-period superstruc- 
tures, here denoted as “Fujiwara phases.” The role of configura- 
tional entropy in stabilizing long-period phases is emphasized. The 
applicability of the ANNNI model to periodic antiphase structures 
in ordered alloys is examined, and the striking resemblencebetween 
predicted structures and those observed experimentally in AgsMg 
and AusZn is pointed out. The difference between “straight” and 
“wavy” (CuAu II) antiphase domain boundaries is discussed in the 
light of the model 
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Characterization of metastable crystalline phases 
in the Al-Ge alloy system. Kaufman, M.J.; Fraser, H.L. (De- 
partment of Metallurgy and the Materials Research Labora- 
tory, University of Illinois, Urbana, IL). Acta Metallurgica; 
33: No. 2, 191-203(Feb 1985). 

Metastable crystalline phases have been produced in Al-Ge 
alloys by melt spinning liquid alloys and by rapidly heating thin 
films which are initially amorphous. The structures and composi- 
tions o these nonequilibrium phases have been characterized using 
convergent beam electron diffraction and energ dispersive X-ray 
spectroscopy. The results of these studies are compared directly 
with those of previous authors in order to resolve the controversy 
which has existed in the literature concerning the identity of the 
metastable phases which form in Al-Ge alloys when processed by 
novel techniques such as rapid solidification. 


5718 Effect of various sulfide stringer populations on 
the ductility of hot-rolled C-Mn steels. Spitzig, W.A. (Ames 
Laboratory, Iowa State University, Ames, IA.). Acta Metal- 
lurgica; 33: No. 2, 175-184(Feb 1985). 

The effect of sulfide inclusions on axisymmetric and plane- 
strain fracture strain was investigated in three 0.1% C, 1.0% Mn 
steels containing 0.004, 0.021, or 0.028% S. The effect of the sulfide 
inclusions on axisymmetric and plane-strain fracture strain correlat- 
ed with the projected area of inclusions per unit volume, A /SUB 
r/ , or the mean local area fraction of inclusions on a plane perpen- 
dicular to the tensile direction regardless of tensile direction: trans- 
verse or through thickness. The magnitude of A /SUB v/ was ori- 
entation dependent and was directly proportional to the volume 
fraction of inclusions and inversely proportional to the inclusion di- 
mension parallel to the tensile direction. Dirichlet cel tessellation 
procedures were used to calculate local area fractions of inclusions, 
nearest-neighbor distances, and near-neighbors distances on longitu- 
dinal, transverse, and through-thickness planes. The mean local area 
fraction of inclusions was orientation dependent and was signifi- 
cantly larger than the total area fraction. The mean nearest-neigh- 
bor and near-neighbors distances were also dependent on orienta- 
tion. The near-neighbors distances were incorporated into a simple 
anisotropic model of ductile fracture which gave good agreement 
with the observed fracture strains for both transverse and through- 
thickness specimens. 


5719 Kinetics of the portevin-Le chatelier effect in Al 
6061 alloy. Schwarz, R.B.; Funk, L.L. (Argonne National 
Laboratory, Argonne, IL). Acta Metallurgica; 33: No. 2, 
295-307(Feb 1985). 

Tensile tests were performed on commercial Al 6061 alloys 
using a tensile system designed to minimize its mechanical reson- 
ances. Strain in the test alloys was measured with a fast-response 
capacitance strain transducer. Plastic strain bursts exceeding the im- 
posed elongation rate of 0.83 m/s were detected between 273 and 
373 K. These bursts produced stress serrations of types B and C on 
the load-elongation curves. The magnitudes of the types B and C 
serrations for long aging times were found to have the same analyt- 
ic dependence on stress, strain, and work hardening. The durations 
of the type B and C strai events obey the same Arrhenius expres- 
sion with activation energy of 0.6 eV. The difference between type 
B and C serrations arises from the plastic deformation occurring be- 
tween the abrupt strain events. The serrations are attributed to a 
collective motion of dislocations where the rate-controlling process 
is the cutting of forest dislocations by moving dislocations that 
have become free of segregated solutes. The disappearance of the 
stress serrations for T<273 K is caused by the slowness of the seg- 
regation of solutes to momentarily arrested dislocations. The disap- 
pearance of the serrations for T>373 K occurs because the im- 
posed deformation rate can be accommodated by a population of 
solute-dragging dislocations. 


5720 Welding and weldability of nickel-iron aluminides. 

David, S.A.; Horton, J.A.; Jemian, W.A.; Liu, C.T. (Oak 

Ridge Nat. Lab, Oak Ridge, TN). Welding Journal (Miami); 
: No. 1, 22-S - 28-S(Jan 1985). 

An important area in the development of any commercial 
alloy is the ease with which it may be joined or welded. A study 
was undertaken to investigate the weldability of the bo: 

(500 ppm by weight) ductile aluminides by gas tungsten arc (GTA) 
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and electron beam (EB) welding processes. Autogenous GTA 
welding of boroncontaining nickel-iron aluminides produced severe 
cracking within the weld metal and the heat-affected zone (HAZ). 
The hot cracking appears to be related to complex phase changes 
that the material undergoes at elevated temperatures in the HAZ 
and also during the liquid-tosolid transformation in the fusion zone. 
A series of EB welds with welding speeds ranging from 13 to 64 
mm/s (30 to 150 ipm) with varying beam focus conditions gave 
successful complete joint penetration welds only in a narrow range 
of speeds and focus conditions. The cracks were predominantly in- 
tergranular in the HAZ and interdendritic in the fusion zone pre- 
sumably associated with the presence of NiAl (8’) phase along the 
grain boundaries and interdendritic regions. Transmission electron 
microscopy (TEM) revealed tetragonal distortions of the ordered 
B2 (NiAl type) phase with a martensitic appearance. Microprobe 
analysis revealed extensive solute redistribution in the fusion zone 
and the HAZ as a result of the weld thermal cycle. 


5721 Effects of hydrogen on some mechanical properties 
of vanadium-titanium alloys. Owen, C.V.; Buck, O.; Row- 
land, T.J. (Ames Laboratory, Iowa State Univ., Ames, IA). 
Metallurgical Transactions, [Section] A: Physical Metallurgy 
and Materials Science; 16A: No. 1, 59-66(Jan 1985). 

The effect of hydrogen on the strength and ductility of V-Ti 
alloys was investigated from 78 to 30 K. Alloy softening which was 
observed at low temperatures for V-Ti alloys containing 5 at. pct. 
of titanium or less was mitigated by the addition of hydrogen, and 
low temperature hardening took place. Hydrogen embrittlement, as 
measured by reduction of area, was observed in both the hydride 
forming V-1Ti alloy and some nonhydride forming V-Ti alloys. In 
alloys containing 10 at. pct of titanium the addition of hydrogen 
caused low temperature embrittlement, the range of which in- 
creased as the hydrogen concentration was increased. Failure of the 
severely embrittled alloys was found to be initiated transgranularly 
for the hydride forming V-1Ti alloy and intergranularly for alloys 
which did not form hydrides. A possible reason for this difference 
in crack initiation is discussed. 


5722 Subcritical intergranular crack growth rates and 
thresholds of Fe and Fe + Sb. Jones, R.H.; Baer, D.R.; 
Thomas, M.T. (Battelle Northwest Laboratory, Richland, 
WA). Metallurgical Transactions, [Section] A: Physical Metal- 
lurgy and Materials Science; 16A: No. 1, 123-132(Jan 1985). 

The addition of 0.06 monolayers of antimony to the grain 
boundaries of iron with 0.3 monolayers of sulfur was found to have 
no effect on the fracture toughness or subcritical crack growth be- 
havior at cathodic potentials. Tests were conducted using compact 
tension type samples tested in IN H2SQ, at cathodic potentials of - 
0.6V (SCE) to -1.25V (SCE). The absence of any effect of antimo- 
ny on the fracture toughness was related to iron being in a mini- 
mum fracture toughness condition such that further segregation of 
an embrittling element had no effect. Also, the subcritical intergran- 
ular crack growth threshold was found to decrease with increasing 
cathodic potential consistent with results reported by others for 
transgranular fracture of steels in gaseous hydrogen. 


man, G.; Polizzotti, R.S. (Exxon Research and Eng Co.). 
Metallurgical Transactions, [Section] A: Physical Metallurgy 
and Materials Science; 16A: No. 1, 133-138(Jan 1985). 

The authors consider the effect of a chemisorbing surface re- 
action poison on the transition from internal to external oxidation 
for a model binary alloy subject to selective oxidation. The authors 
solve the diffusion equations for internal oxidation, using the rate of 
a surface reaction as a boundary condition. Th gas-phase concentra- 
tion of a strongly chemisorbing poison appears in the analysis 
through its retarding effect on that surface reaction. It is shown 
that the slow surface reaction can promote the formation of a pro- 
tective oxide scale by slowing down the initial uptake of oxygen 
and allowing metal atoms with the highest oxygen affinity sufficient 
time to diffuse to the surface. As a result, a larger volum fraction of 
oxide forms near to the surface (with that volume fraction initially 
inversely proportional to the rate of the surface reaction), and the 
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critical volume fraction required for the transition to an external 
scale is more easily exceeded. 


5724 Transport pete of polycrystalline Ni;Al. Wil- 
liams, R.K.; Graves, R.S.; Weaver, F.J. (Oak Ridge Nation- 
al Lab., Oak Ridge, TN). pp 165-174 of Thermal conductiv- 
ity 18. "Ashworth, T.; Smith, D.S. New York, NY; Plenum 
Press (1985). (CONF-83 10163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

Recent advances in ductilizing the intermetallic compound 
NisAl may lead to practical applications. These applications, which 
are based on the outstanding strength and oxidation resistance of 
the compound, also require physical property data. In this paper 
the room-temperature electrical and thermal conductivities of an- 
nealed high purity specimens containing 74 to 76 at. % Ni are pre- 
sented and compared to theoretical predictions. Redidual (4.2 K) 
electrical resistivity data are also employed in the analysis and these 
results show a pronounced minimum at the stoichiometric composi- 
tion. The data show that the thermal conductivity of this com- 
pound is quite sensitive to stoichiometry and, at room temperature, 
has a maximum value at about 74.8 at. % Ni. 


5725 Measurement of thermal conductivity from high 
temperature pulse diffusivity and calorimetry measurements. 
Roth, E.P. (Sandia National Labs., Albuquerque, NM). pp 
513-524 of Thermal conductivity 18. Ashworth, T.; Smith, 
D.S. New York, NY; Plenum Press (1985). (CONF- 
8310163—). 

From 18. international thermal conductivity conference; 
Rapid oy. SD, USA (3 Oct 1983). 

This paper discusses the measurement of thermal conductivi- 
ty of small samples over an extended temperature range. Experi- 
mental data on thermal diffusivity obtained by the laser pulse tech- 
nique are combined with specific heat data, obtained either by dif- 
ferential scanning calorimetry or by vaporization calorimetry, to 
derive the thermal conductivity. As an example, data are reported 
on the conductivity of an ASTM A517 steel over the temperature 
range 1001200°C. 


5726 Sensitivity and accuracy analysis of pulse diffusi- 
vity measurements on layered samples. Koski, J.A. (Sandia 
National Labs., Albuquerque, NM). pp 525-536 of Thermal 
conductivity 18. Ashworth, T.; Smith, D.S. New York, NY; 
Plenum Press (1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid oe SD, USA (3 Oct 1983). 

Measurement by the laser pulse technique of the thermal dif- 
fusivity of an unknown layer in a planar layered sample consisting 
of two or three materials requires knowledge of the thermal prop- 
erties and thicknesses of the remaining sample layers. This paper 
examines the sensitivity of the technique to uncertainties in the 
known parameters of the adjacent layers and applies the results of 
the sensitivity analysis to the topic of sample selection and assess- 
ment of the overall accuracy of the calculated thermal diffusivity. 
Methods of estimating and bounding the error in the calculated dif- 
fusivity are also discussed, and some typical cases of two- and 
three-layer samples are presented. 


5727 An automated thermal conductivity probe and ap- 
plications to powders. Drotning, W.D. (Sandia National 
Labs., Albuquerque, NM). pp 247-256 of Thermal conduc- 
tivity 18. Ashworth, J.; Smith, D.S. New York, NY; 
Plenum Press (1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

A thermal conductivity probe was developed for measure- 
ments or powders and porous media from ambient temperature to 
1300 K in vacuum or in an inert gas atmosphere. Automated data 
acquisition and graphical analysis programs have been developed in 
FORTRAN for use with a laboratory minicomputer. Nonlinear 
data analysis techniques are available which can account for the 
probe response due to the effects of contact resistance and the ther- 
mal mass of the probe. Programs are also developed with terminal 
BASIC for use with a small, portable desk-top computer system. 
Examples of the use of the probe and data acquisition and analysis 
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system are shown for measurement of the effective thermal conduc- 
tivity of >eramic and metallic powders. 


5728 The early stage of gamma prime precipitation in a 
nickel-silicon alloy. Dvorack, M.A.; Chen, H.; Polat, S. (De- 
partment of Metallurgy and Mining Engineering and the 
Materials Research Laboratory, University of Illinois at 
Urbana-Champaign, Urbana, Illinois). Scripta Metallurgica; 
18: No. 12, 1395-1399(Dec 1984). 

The gamma prime (y') precipitation from supersaturated Ni- 
base superalloys has long been an interesting subject owing to their 
desirable mechanical properties for high temperature applications 
on one hand, and to their well behaved kinetic development in ac- 
cordance with the diffusion-controlled coarsening theory on the 
other. Previous experimental observations in regard to the precipi- 
tation kinetics in these alloys have been primarily concentrated on 
the coarsening behavior at long aging times and relatively high 
temperatures; very little work has been done concerning the early 
stage of particle growth. This is so because the particle growth 
period is often too rapid to be detectable at high temperatures. Pre- 
cipitation from a supersaturated solid solution usually occurs initial- 
ly by nucleation, followed by growth, and completed by coarsen- 
ing. Nucleation is a process by which embryos of the second phase 
are formed due to the reduction of the volume free energy in com- 
petition with the surface energy generated by the interface between 
the embryo and the matrix. Those embryos with radii larger than 
certain critical size will then grow while others dissolve. During 
the coarsening stage, larger particles grow at the expense of the 
smaller ones due to the higher solubility of the small particles 
which have a larger ratio of surface to volume. Although the theo- 
retical treatment of such a precipitation process has been carried 
out in various degrees of sophistication, it is generally agreed that 
the most rigorous approach was the one developed by Lifshitz and 
Slyozov, and independently by Wagner: the commonly known 
LSW theory of Ostwald ripening. 


5729 Surface and grain boundary segregation in relation 
to intergranular fracture: boron and sulfur in Ni;Al. White, 
C.L.; Liu, C.T.; Padgett, R.A.; Yalisove, S.M. (Metals and 
Ceramics Division, Oak Ridge National Laboratory, Oak 
Ridge, TN). Scripta Metallurgica; 18: No. 12, 1417-1420(Dec 
1984). 


Unlike most solutes that segregate to grain boundaries, we 
have observed that boron segregates more strongly to grain bound- 
aries than to free surface in NisAl. This observation, along with the 
previously reported beneficial effect of boron segregation on grain 
boundary strength, is in qualitative agreement with a theory of 
grain boundary cohesion first put forward by Rice. If similar stud- 
ies of other beneficial grain boundary segregants bear out this initial 
agreement with Rice’s theory, our understanding concerning the 
nature of segregation effects on grain boundary cohesion could be 
significantly enhanced. 


5730 On the development of crack closure with crack 
advance in a ferritic steel. Minakawa, K.; McEvily, A.J.; 
Nakamura, H. ent of Metallurgy and Institute of 
Materials Science, University of Connecticut, Storrs, Con- 
necticut). Scripta Metallurgica; 18: No. 12, 1371-1374(Dec 
1984). 

The growth of short fatigue cracks has been a subject of re- 
search interest particularly because their growth rates do not agree 
with those predicted on the basis of the crack growth behavior of 
long cracks. In recent years, it has been recognized that crack clo- 
sure is absent when a crack initiates and that closure develops to 
the level for a long crack within a distance of the order of several 
hundred ym. If this closure development is considered, much of the 
anomalous growth behavior of short cracks is understandable and 
can be analyzed by the methods of linear elastic fracture mechanics. 
For quantitative analysis it is important therefore to determine the 
rate of closure development with increasing crack length for engi- 
neering materials. However, experiments for such closure develop- 
ment for short cracks are very difficult because of the lack of sensi- 
tivity of closure measuring techniques which are commonly em- 
ployed for long cracks such as a compliance method. In the present 
study the rate of crack closure development with crack advance 
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was studied for a ferritic steel. The significant aspect of the present 
experiments was that residual crack closure was removed from a 
long crack by electro-discharge machining followed by residual 
stress relief heat treatment in vacuum. Therefore the rate of closure 
development with crack advance from zero closure, a characteristic 
of short cracks, can be studied using a physically long crack and a 
conventional technique for closure measurements. 


5731 Thermodynamics of the cobalt-hydrogen system. 
McLellan, R.B.; Suzuki, Y. (Department of Mechanical En. En- 
gineering and Materials Science, William Marsh Rice Uni- 
versity, Houston, Texas). Scripta Metallurgica; 18: No. 12, 
1413-1415(Dec 1984). 

Recent work has shown that the partial thermodynamic 
functions of hydrogen in dilute Ni-H binary solid solutions exhibit a 
strong dependence upon temperature. This effect manifests itself in 
a large degree of non-linearity in plots of In(@ /SUB j/ T /SUP 7/ 
4/ ) vs 1/T, where @ /SUB i/ is the atom fraction of H-dissolved at 
temperature T in equilibrium with Hz gas at a fixed pressure. This 
behavior is not due to H-H interactions, nor to the interactions be- 
tween H-atoms and lattice imperfections, but rather to the thermal 
excitation of the quantum energy levels of the dissolved H-atoms. 
Thus it should be a general phenomenon. It is clearly observed in 
the Ni-H system because the high diffusivity of H in solid Ni has 
enabled accurate solubility measurements to be made which span 
large ranges of reciprocal temperature ((5-35) x 10-* K~'*). If the 
above statements are indeed correct, then plots of In(@ /SUB j/ T / 
SUP 7/4/ ) vs 1/T should also exhibit curvature provided that the 
6 /SUB j/ -data span sufficiently large temperature ranges. This sit- 
uation exists in the case of Co-H solid solutions and the currently 
available data indicate, with some reservations, that curvature is 
present. The high temperature data of Schenck and Lange are 
shown by the line calculated from their representative equation. 
The other two sets of data are due to Sieverts and Hagen and Staf- 
ford and McLellan. 


5732 Alloying element vaporization and weld pool tem- 
perature during laser welding of AISI 202 stainless. steel. 
Khan, P.A.A.; Deb Roy, T. (Department of Materials Sci- 
ence and Engineering, The Pennsylvania State University, 
University Park, PA). Metallurgical Transactions, [Section] B: 
Process Metallurgy; 15B: No. 4, 641-644(Dec 1984). 

Alloying element vaporization rates, plasma composition, 
and the changes in weld composition durin laser welding of 202 
stainless steel are discussed in this paper. Iron, manganese, and 
chromium were the most dominant species in the plasma. During 
laser welding it is always a difficult task to measure the tempera- 
ture of the weld pool since this region is surrounded by hot plasma. 
In this paper a novel technique for the determination of weld pool 
temperature is presented. It is demonstrated that the relative rates 
of vaporization of any two elements from the molten pool can 
serve as an indicator of weld pool temperature, irrespective of the 
element pair selected. The composition of the solidifie region calcu- 
lated from the measured values of vaporization rate, plasma compo- 
sition, and the volum of the solidified region was in good agree- 
ment with the weld composition determined by electron probe mi- 
croanalysis technique. 


Whisker growth in reduction of oxides. Chang, M.; 
De. Jonghe, L.C. (Applied Materials, Santa Clara, CA). Met- 
a Transactions, [Section] B: Process Metallurgy; 15B: 
4, 685-694(Dec 1984). 
‘Cobalt ferrite (CoFe2O.) was reduced in CO-CO, gas mix- 
tures at 1173 K at total pressure between 6.6 X 10° and 333 X 10* 
Pa, and at CO/CO; ratios between 2.9 and 11.8. The reduction led 
to the formation of metal whiskers. The experiments and analysis 
emphasized the behavior of the whisker diameter during reduction. 
Impurities such as calcium and potassium stimulate metal nucleation 
but appear to inhibit catalysis of gas reactions at the metal/gas/ 
oxide triple junction. The steady state whisker diameter was found 
to be inversely proportional to the total gas pressure at constant 
CO/CO; ratio. A new model is proposed to explain whisker devel- 
opment. It considers metal/oxide interface diffusion coupled with a 
metal/oxide/gas triple junction reaction at the whisker base as the 
process determining the whisker diameter. 
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5734 High-temperature failure of polycrystalline alumi- 
na: II, creep crack growth and blunting. Blumenthal, W.; 
Evans, A.G. (University of California, Lawrence Berkeley 
Laboratory and Department of Materials Science and Min- 
eral Engineering, Materials and Molecular Research Divi- 
sion, Berkeley, California). Journal of the American Ceramic 
Society; 67: No. 11, 751-759(Nov 1984). 

Creep crack growth in fine-grain alumina is measured by 
using surface cracks. A narrow power-law crack growth regime 
occurs at both 1300° and 1400°C, wherein the power-law exponent 
and activation energy are comparable to steady-state creep values. 
Asymptotic crack velocity behavior is exhibited near both the criti- 
cal stress intensity factor, K /SUB c/ , and the crack growth 
threshold, K /SUB th/ . The threshold occurs near 0.4 K /SUB 
IC/ at both 1300° and 1400°C and is associated with a transition in 
the size and distribution of damage. Displacement measurements in- 
dicate that crack tip damage exerts a strong influence on the dis- 
placement field, as predicted by recent theories. Furthermore, use 
of the stress intensity factor as a loading parameter does not 
produce adequate correlation with displacement measurements and 
is, therefore, not strictly suitable for nonlinear creeping ceramic po- 
lycrystals. 


5735 High-temperature failure of polycrystalline alumi- 
na: I, crack nucleation. Dalgleish, B.J.; Evans, A.G.; John- 
son, S.M. (University of California, Lawrence Berkeley 
Laboratory and Department of Materials Science and Min- 
eral Engineering. Materials and Molecular Research Divi- 
sion, Berkeley, California). Journal of the American Ceramic 
Society; 67: No. 11, 741-750(Nov 1984). 

A combination of techniques has been used to compare the 
compositional and microstructural characteristics of two commer- 
cially hot-pressed aluminas. Second-phase material containing Ni 
was observed in one material, mainly as small intergranular parti- 
cles. Thermal treatment in air caused Ni to concentrate at the sur- 
faces, in small precipitates. Largegrained heterogeneities, with Ti at 
the core, were identified in the same material. Hot-pressing flaws 
were observed in the second material. The large-scale heterogene- 
ities act as crack nucleation sites during creep. Stress concentrations 
associated with these heterogeneities are considered to contribute to 
the premature crack nucleation, in conjunction with the presence of 
localized regions of amorphous second phase. 


5736 Kinetics and mechanisms of high-temperature creep 
in silicon carbide: II, chemically vapor deposited. Carter, 
C.H.; Bentley, J.; Davis, R.F. (North Carolina State Univer- 
sity, ent of Materials Engineering, Raleigh, North 
Carolina). Journal of the American Ceramic Society; 67: No. 
11, 732-740(Nov 1984). 

Chemically vapor deposited (CVD) silicon carbide was sub- 
jected to constant compressive stresses (110 to 220 MN/m?) at high 
temperatures (1848 to 2023 K) in order to determine the controlling 
steady-state creep mechanisms under these conditions. An extensive 
TEM study was also conducted to facilitate this determination. The 
strong preferred crystallographic orientation of this material causes 
the creep rate to be very dependent on specimen orientation. The 
stress exponent, n, in the equation € ao” was calculated to be 2.3 
below 1923 K and 3.7 at 1923 K. The activation energy for steady- 
state creep was determined to be 175 +/- 5 kJ/mol throughout the 
temperature range employed. At temperatures between 1673 and 
1873 K, the controlling creep mechanism for CVD SiC is disloca- 
tion glide, which is believed to be controlled by the Peierls stress. 
Although the activation energy does not change, the increase in the 
stress exponent for samples deformed at 1923 K suggests that the 
controlling creep mechanism becomes dislocation glide/climb con- 
trolled by climb. 


5737 Elastically induced shape bifurcations of inclu- 
sions. Johnson, W.C.; Cahn, J.W. (Department of Metallur- 
= Engineering and Materials Science, Carnegie-Mellon 
niversity, Pittsburgh, PA). Acta Metallurgica; 32: No. 11, 
1925-1933(Nov 1984). 
Shape change transitions of elastically misfitting inclusions 
are predicted to occur when the inclusions are softer than the 
matrix. Below the size where the transition occurs, the shape is dic- 
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tated by minimizing interfacial energy without regard to the elastic 
contribution. The transition is to a lower symmetry shape that is 
influenced by the elastic contribution. Transitions analogous to a 
second-order phase transition are predicted for an isotropic two-di- 
mensional or plane-strain case, while transitions analogous to first- 
order phase transitions are predicted for an isotropic three-dimen- 
sional case. 


5738 The effect of Xenon implantation on the corrosion 
behavior of Fe-Cr alloys. Sorensen, N.R.; Picraux, S.T. 
(Sandia National Laboratories, Albuquerque, NM). Corro- 
sion (Houston); 40: No. 10, 550-551(Oct 1984). 

Ion implantation is a technique that has been used frequently 
to investigate the corrosion behavior of metastable alloys. The im- 
plantation process results in a chemically and structurally modified 
surface layer. The implanted layer is generally less than several 
thousand amgstroms deep. Inert gases (Xe, Ar, etc.) are sometimes 
implanted to act as markers for studies involving these surface 
modified materials. This study shows that in the case of xenon in 
Fe-6Cr, the introduction of a dense dislocation network as a result 
of implantation damage appears to enhance the initiation of revice 
corrosion. The crevice corrosion problem can be addressed by 
using proper masking techniques which eliminate the crevice. 


5739 Acoustic emission characterization of corrosion re- 
actions in aluminum alloys. Arora, A. (Rockwell Interna- 
tional Science Center, Thousand Oaks, CA). Corrosion 
(Houston); 40: No. 9, 459-465(Sep 1984). 

A description of characteristic acoustic emission (AE) gener- 
ated in aluminum alloys exposed to various corrosive environments 
is presented. Several different microacoustic corrosion processes are 
considered including hydrogen bubble evolution, general corrosion, 
pitting, crevice corrosion, and stress corrosion cracking Broadband 
detection and digital recording of AE are used to provide informa- 
tion on AE frequency and waveform characteristics, which are 
then related to active corrosion reactions to provide AE source 
mechanisms. Scanning electron microscopy (SEM) studies per- 
formed on corroded specimens are used to further identify AE 
source mechanisms. 


5740 Thermodynamics of hydrogen in iron. McLellan, 
R.B. (Department of Mechanical Engineering and Materials 
Science, William Marsh Rice University, Houston, Texas). 
Scripta Metallurgica; 18: No. 9, 1017-1019(Sep 1984). 

In a recent report on the thermodynamic behavior of hydro- 
gen in nickel, it was found that anomalous behavior observed in the 
temperature variation of solubility was not due to the anharmonic 
nature of the H-matrix potention of dissolved H-atoms. Rather, the 
temperature variation of the chemical potential of dissolved H- 
acting as simple bound oscillators was the cause. 


5741 The applicability of hart’s state variable model to 
strain 


large rate ranges. Henderson, D.W.; Kuo, R.C.; Li, 
C.Y. (Cornell Univ., Ithaca, NY). Scripta Metallurgica; 18: 
No. 9, 1021-1023(Sep 1984). 

Hart's phenomenological model for the inelastic deformation 
behavior of poly-crystalline materials is presented here. Preliminary 
findings indicate that the model correctly predicts flow behavior 
over a large range in strain rate. If this conclusion is correct, then it 
indicates that the types of dislocation phenomena which control be- 
havior at low strain rates persist to higher strain rates. These are 
indicative of metals forming processes. 


5742 Structural evaluation of a butt-welded elbow end: a 
simplified procedure. Dhalla, A.K. (Westinghouse Advanced 
Reactors Division, Madison, Pa.). Journal of Pressure Vessel 
Technology; 106: No. 3, 230-236(Aug 1984). 

Explicit piping design procedures are not provided in the 
ASME Code for structural evaluation of ovalization and fabrication 
effects at the butt-welded end of an elbow. This paper presents a 
conservative semi-analytical procedure that can be used with elastic 
as well as inelastic analysis to evaluate an elbow cross section 
welded to a straight pipe. The concept of carry-over factors is used 
to obtained ovalization stresses strains at the elbow end. The 
stresses introduced by material and geometric nonuniformities in 
the fabrication process are then added to the ovalization stresses to 
complete structural evaluation of the girth butt-welded elbow joint. 
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5743 Film boiling on a reactive surface. Epstein, M.; 
Baker, L.; Hauser, G.M.; Henry, R.E.; Leung, J.C. (Fauske 
and Assoc. Inc., Burr Ridge, Il). International Journal of 
Heat and Mass Transfer; 27: No. 8, 1365-1378(Aug 1984). 

This paper examines the rapid oxidation of high-temperature 
materials immersed in water which produces film boiling. Con- 
tained within the film that envelopes the surface is the evaporated 
liquid which diffuses to the surface and reacts there to form prod- 
uct gas which diffuses away from the surface. The authors suggest 
that the twophase flow and heat and mass transfer problem which 
arises is formulated within the framework of steady-state stagnation 
flow theory. 


5744 The thermodynamics of palladium-rhodium-hydro- 
gen solid solutions. Takeshita, H.; McLellan, R.B. (Depart- 
ment of Mechanical Engineering and Materials Science, 
William Marsh Rice University, Houston, TX). Acta Metal- 
lurgica; 32: No. 6, 887-892(Jun 1984). 

The equilibrium between H2-gas at a constant pressure and 
solid solutions of hydrogen at infinite H-dilution in Pd-based substi- 
tutional solutions containing rhodium in the concentration range 0- 
20 at.%Rh has been studied as a function of temperature in the 
range 470-1125 K. The dependence of the partial molar enthalpy 
and excess entropy of the dissolved H-atoms upon temperature and 
rhodium concentration extracted from the solubility data shows 
that the H-Rh interaction is repulsive in comparison to that be- 
tween hydrogen and palladium and that the thermodynamic behav- 
ior of the ternary system can be understood in terms of the intersti- 
tial cell model. 


5745 Pattern selection in solidification. Langer, J.S. 
(Institute for Theoretical Physics, University of California 
at Santa Barbara, Santa Barbara, CA). Metallurgical Trans- 
actions, [Section] A: Physical Metallurgy and Materials Sci- 
ence; 15A: No. 6, 961-966(Jun 1984). 

Directional solidification of alloys produces a variety of cel- 
lular or lemellar structures which, depending upon growth condi- 
tions, may be reproducibly regular or may behave chaotically. This 
article discusses how these patterns are selected and controlled and 
whether there exists sharp selection mechanisms. A related phe- 
nomenon is the spacial propagation of a pattern into a system 
which has been caused to become unstable against pattern-forming 
deformations. This phenomenon has some features in common with 
the propagation of sidebranching modes in dendritic solidification. 
In a class of one-dimensional models, the nonlinear system selects 
the propagating mode in which the leading edge of the pattern is 
marginally stable. This stability principle predicts both the speed of 
propagation and the geometrical characteristics of the pattern 
which forms behind the moving front. 


5746 The influence of deformation path on the slow 
strain-rate stress corrosion cracking of admiralty brass sheet. 
Blanchard, W.K.; Heldt, L.A.; Koss, D.A. artment of 
Metallurgical Engineering, Michigan Technological Univer- 
sity, Houghton, MI). Metallurgical Transactions, [Section] A: 
Physical Metallurgy and Materials Science; 15A: No. 6, 1281- 
1288(Jun 1984). 

This article describes the slow strain-rate stress corrosion 
cracking (SCC) of Admiralty brass sheet in an aqueous 0.1M 
CuSO, solution that is studied over a range of strain paths form un- 
iaxial to equibiaxial tension. The average crack growth velocity is 
independent of deformation path. It is concluded that the mecha- 
nism of transgranular SCC in this system does not depend on mul- 
tiaxial strain path for the range of stress states examined. The frac- 
ture strain data show that the slow strain-rate SCC of the brass 
sheet results in ductility losses which are larger in equibiaxial ten- 
sion than in either uniaxial or plane strain tension. 


5747 A microstructural interpretation of the fracture 
strain and characteristic fracture distance. Garrison, W.M. 
(Sandia National Laboratory, Livermore, CA). Scripta Me- 
tallurgica; 18: No. 6, 583-586(Jun 1984). 

Fracture toughness is a function of both the spacing of the 
primary inclusions and the extent of growth of the voids nucleated 


at these inclusions. Only by includng the effect of void growth can 
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the high toughness of the HP 9-4-20 be understood. The HP 9-4-20 
and the base + Ni + Si steel have comparable values of X /SUB 
O/ , but the higher toughness of the HP 9-4-20 is due to a much 
larger value of (R /SUB V/ /R /SUB I/ )IR /SUB 0/ . Second, 
there should be a close relationship between the growth of the 
voids nucleated at the primary inclusions and the measure of ductil- 
ity appropriate to the characteristic distance model of ductile frac- 
ture. Finally, it is suggested that the characteristic fracture distance 
will be determined by both the spacing of the primary inclusions 
and the extent of growth of the voids which they nucleate. It is 
emphasized that these comments apply only to alloys containing a 
unimodal dispersion of primary inclusions which are weakly bound 
to the matrix. Distributions of much smaller particles strongly 
bound to the matrix are admissible, but large inclusions strongly 
bound to the matrix are not. 


5748 Effect of interatomic potential on the calculated 
energy and structure of high-angle coincident site grain 
boundaries-II. (100) twist boundaries in Cu, Ag and Au. Wolf, 
D. (Materials Science and Technology Division, Argonne 
National Laboratory, Argonne, IL). Acta Metallurgica; 32: 
No. 5, 735-748(May 1984). 

Earlier calculations on (100) high-angle twist boundaries in 
Al are extended to Cu, Ag and Au. Recent pseudopotentials of 
Dagens together with three empirical potentials for Cu are applied. 
Boundaries with values of sigma, the inverse density of coincidence 
sites, ranging between 5 and 73 are considered. In contrast to earli- 
er results for the Al pseudopotential of Dagens et al, the relaxed 
grain-boundary energy, Esigma, is found to increase smoothly as 
function of the twist angle, theta, for all six potentials considered 
here; i.e. “cusps” in the Esigma (theta) curve are not observed. 
Rather, similar boundary structures are obtained for the noble- 
metals; these differ drastically from those derived by means of the 
pseudopotential for Al. From a comparison with (100) twist bound- 
aries in ionic crystals with NaCl structure it is concluded that also 
in the f.c.c. metals a volume expansion at the interface which in- 
creases smoothly with theta should be present. Interfacial structures 
determined without consideration of this expansion are hence con- 
cluded to be systematically in error. The article concludes with a 
summary of the properties of (100) twist boundaries in the f.c.c. and 
NaCl structures which are thought to be valid independent of the 
detailed form of the interatomic potential chosen. 


5749 Invariant line strain and needle-precipitate growth 
directions in Fe-Cu. Dahmen, U.; Ferguson, P.; Westmacott, 
K.M. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, CA). Acta Metallurgica; 32: No. 5, 803-810(May 1984). 

A detailed theory of precipitate needle growth based on the 
invariant line hypothesis is presented for f.c.c. and b.c.c. alloy sys- 
tems. The basic concept that coherent needle axes lie on cones of 
unextended lines is applied to semicoherent needles and it is shown 
that loss of coherency and growth is possible only for those needles 
lying at the intersection of a cone of unextended lines with a matrix 
slip plane. For these needles shear dislocation loops can relieve the 
coherency stresses. Owing to the different slip geometries (561) 
needle directions clustered around (110) directions are predicted for 
b.c.c. Cr precipitate needles in an f.c.c. Cu matrix and (557) and 
(656) directions clustered around (111) for the inverse case of f.c.c. 
Cu in b.c.c. Fe. Precise experimental measurements on both the 
alloy systems are in excellent agreement with the predictions. Dif- 
ferences observed in the incidence of (557) and (656) needles in Fe- 
Cu are related to the relative efficiency of the available matrix slip 
systems in providing transformation strain relief. It is concluded 
that the two factors that govern the precipitate crystallography are 
strain minimization and crystallographic strain relief. 


5750 Dropwise condensation of steam on a 
silver surfaces. *O'Neill, G.A.; Westwater, J.W. 


of Chemical Engineering, University of Illinois, Givens, 
IL). International Journal of Heat and Mass Transfer; 27: No. 
9, 1539-1549(Sep 1983). 

Electroplated silver surfaces were investigated as promoters 
of dropwise condensation of steam at atmospheric pressure. The 
plating thickness varied from zero to 3000 nm. The steam to-silver 
AT varied from 1 to 58 K. The heat flux was up to 1.5 MW m=2,a 
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value much greater than that observed for filmwise condensation at 
the same AT. Two surface plating solutions were used. The longest 
lifetime for continuous dropwise condensation, 2400 h, occurred 
with a 300 nm coating from a cyanide solution applied on electro- 
polished copper. Thicker silver would give a longer life. Auger 
electron spectroscopy indicated that silver provides a low-oxygen 
surface which adsorbs trace organics from the surroundings. These 
promote dropwise condensation. For the first time, a Nusselt type 
derivation for filmwise condensation on vertical disc is presented. 
The correct average vertical length is 0.817 times the diameter. 


5751 Thermodynamic and structural properties of the 
rare-earth Cos; hydrides. Kierstead, H.A. (Argonne National 
Laboratory, Argonne, IL). pp 103-108 of Electronic struc- 
ture and properties of hydrogen in metals. Jena, P.; Sat- 
terthwaite, C.B. New York, NY; Plenum Press (1983). 
(CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

' This chapter presents the thermodynamic and structural 
properties of the hydrides of the intermetallic compounds LnCos 
(Ln=Nd, Gd, Tb, Dy, Ho, Er, Tm, and Y). It examines and inter- 
prets systematic changes in the absorption isotherms; the heat, en- 
tropy, and free energy of absorption; and the x-ray lattice param- 
eters. It summarizes the properties of the studied hydrides in order 
to point out the similarities between them, and to investigate the 
changes in the properties as a function of the atomic number of the 
rare-earth component. 


5752 Relaxation, electronic and volume expansion con- 
tributions to the elastic constant changes induced by hydrogen 
and deuterium in Nb. Mazzolai, F.M.; Birnbaum, H.K. 
(Univ. of Illinois, Urbana-Champaign, IL). pp 125-131 of 
Electronic structure and properties of hydrogen in metals. 
Jena, P.; Satterthwaite, C.B. New York, NY; Plenum Press 
(1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

. This chapter examines the changes in elastic constants of Nb 
caused by H(D) and shows that these can be divided into contribu- 
tions associated with an anelastic relaxation, the volume change 
caused by solution of H(D) and changes of electronic nature, which 
have been proven to be of great relevance in the case of Nb-Zr and 
Nb-Mo alloys. It finds that the decrease in the elastic constants C’ 
and C;; due to alloying with H(D) is partly associated with a Zener 
relaxation process; that isotope effects exist for Cy, and B as well as 
for C’ and Ci:; and that significant changes in the module can be 
identified as due to increases in the volume and to changes in the 
electronic structure on alloying with H(D). 


5753 Low temperature ultrasonic attenuation in rapidly 
cooled niobium containing oxygen and hydrogen. Huang, 
K.F.; Birnbaum, H.K.; Granato, A.V. (Univ. of Illinois, 
Urbana, IL). pp 133-138 of Electronic structure and proper- 
ties of hydrogen in metals. Jena, P.; Satterthwaite, C.B. 
New York, NY; Plenum Press (1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

. This chapter examines measurements of ultrasonic attenu- 
ation and velocity in dilute Nb-O H alloys as a function of tempera- 
ture, frequency, polarization, annealing temperature, isotope, and 
defect concentration. It points out that in addition to the stable 2.4 
K relaxation peak found earlier, an additional peak at 6.3 K at 10 
MHz was discovered when the specimen was rapidly cooled to He 
temperature. It concludes that the peak correlated with the resistiv- 
ity recovery established for quenched specimens and corresponds to 
a complex with tetragonal symmetry. 


5754 Structure and phase transitions in V2D and V2H. 
Moss, S.C. (Univ. of Houston, Houston, TX). pp 153-164 of 
Electronic structure and properties of hydrogen in metals. 
Jena, P.; Satterthwaite, C.B. New York, NY; Plenum Press 
(1983). (CONF-820325—). 
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From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

, This chapter compares prior neutron studies of site occupan- 
cy and phase transitions with more recent x-ray studies in which 
the interstitial ordering is accompanied by modulated host atom dis- 
placements. It uses x-ray scattering as a sensitive probe of both the 
ordered and disordered states. It suggests that the transfer from dis- 
ordered tetrahedral to ordered octahedral occupancy occurs 
through a (1/2 1/2 0) modulation wave which slides, upon cooling, 
from local tetrahedral to local octahedral modulation. The chapter 
points out that new results on the second order phase transition in 
V2H suggest that it is an excellent example of an Ising-like transi- 
tion modified by the presence of a nearby tricritical point. 


5755 Hydrogen vibrations in nickel hydride. Eckert, J.; 
Daniels, W.B.; Kitchens, T.A.; Majkrzak, C.F.; Passell, L. 
(Los Alamos National Laboratory, Los Alamos, NM). pp 
165 of Electronic structure and properties of hydrogen in 
metals. Jena, P.; Satterthwaite, C.B. New York, NY; 
Plenum Press (1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

, This chapter examines nickel hydride which was prepared in 
a BeCu high pressure cell at room temperature by applying a hy- 
drogen gas pressure of 7kbar to pellets pressed from fine nickel 
powder. It explains that the rate and degree of completion of the 
hydride formation was first checked by neutron diffraction using 
deuterium gas with the result that a deuterium to metal ratio of ap- 
proximately 0.75 was reached. It points out that after desorption of 
the deuterium, the nickel sample was charged with hydrogen for 
the inelastic incoherent neutron scattering measurements. The chap- 
ter notes that measurements were performed with the Be filter 
technique at the Brookhaven High Flux Beam Reactor, and finds 
that the optic modes appear as a broad band in the phonon density 
of states from about 70 to 110 MeV with peaks at approximately 88 
and 108 MeV. It finally discusses the effect of hydride formation on 
the acoustic phonon density of states. 


5756 Localized vibrations of H in Nb and Ta at high 
concentration and low temperatures, Eckert, J.; Goldstone, 
JA.; Richter, D. (Los Alamos National Laboratory, Los 
Alamos, NM). pp 167 of Electronic structure and properties 
of hydrogen in metals. Jena, P.; Satterthwaite, C.B. New 
York, NY; Plenum Press (1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

This chapter reports on extensive measurements of the optic 
mode frequencies in the hydrides of Nb and Ta at concentrations 
between 70% and 95% using inelastic incoherent neutron scattering 
techniques at the WNR pulsed neutron source of the Los Alamos 
National Laboratory. It attempts to gain new information on anhar- 
monicities of the H potential as well as to relate observations of 
broadening or splitting of the local mode peaks to details in the 
high concentration, low temperature portion of the NbH /SUB x/ 
phase diagram. It observes the higher harmonic of the singlet exci- 
tation in all cases at energies about 3-5% less than the harmonic 
value and notes that for some cases a simultaneous excitation of the 
singlet and doublet is apparent, which provides additional informa- 
tion on the hydrogen potential when these vibrations are coupled 
by anharmonic interactions. The chapter discusses a previously re- 
ported splitting in the optic mode peaks of NbH /SUB 0.87/ , 
which occurs at temperatures below about 210K, as well as broad- 
ening of the optic mode peaks of NbH /SUB 0.78/ and NbD /SUB 
0.8/ using new information on the NbH /SUB x/ phase diagram in 
terms of coexisting phases with differing hydrogen sites. 


5757 Tetrahedral and octahedral site occupancy 

te ge my oe eal ne ng ow 
um, Goldstone, J.A.; Eckert, J.; Richards, P.M.; Venturini, 
E.L. (Los Alamos National Laboratory, Los Alamos, NM). 
pp 169 of Electronic structure and pro — of on WY. 
in metals. Jena, P.; Satterthwaite, C.B. New York, NY: 
Plenum Press (1983). (CONF-820325—). 
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From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

This chapter reports on temperature dependence studies 
from 15K to 275K of the optic modes of YH /SUB 1.99/ with in- 
elastic incoherent neutron scattering using the WNR pulsed neutron 
source at the Los Alamos National Laboratory. It notes room tem- 
perature neutron powder diffraction patterns and finds that the 
powder data yielded a cell parameter for YH /SUB 1.99/ of 5.2021 
+ or - 0.0004A and the occupation numbers of tetrahedral and oc- 
tahedral sites were 1.95 + or - 0.08 and 0.05 + or 0.02, respective- 
ly. Inelastic scattering data clearly showed the vibrational compo- 
nents due to tetrahedral and octahedral protons and a two peaked 
structure for the fundamental tetrahedral vibration. The chapter ob- 
serves several higher harmonics of the tetrahedral peak and one 
harmonic of the octahedral and determines that the observed ener- 
gies are 117 and 127 MeV for the tetrahedral site split fundamental 
and 81 MeV for the octahedral site. It compares the occupation 
fractions obtained from the elastic and inelastic scattering to a 
model which predicts occupation factors as a function of tempera- 
ture. 


5758 Electronic structure of metal hydrides: a re’ zw of 
experimental and theoretical progress. Weaver, J.h., Peter- 
man, D.J.; Peterson, D.T. (Synchroton Radiation Center, 
Univ. of Wisconsin-Madison, Stoughton, WI). pp 207-222 of 
Electronic structure and properties of hydrogen in metals. 
Jena, P.; Satterthwaite, C.B. New York, NY; Plenum Press 
(1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

This chapter discusses metal-hydrogen electronic interactions 
in bulk hydrides by reviewing recent theoretical and experimental 
results for typical monohydrides (VH, NbH, and TaH), dihydrides 
(LaHe, PrH2, and NdHke), and trihydrides (LaHs). It attempts to 
highlight the basic physics behind the metal-hydrogen interaction in 
a variety of hydrides and compares experimental results with theo- 
retical band structures and densities of states and finds generally 
good agreement, with exceptions noted. The chapter concludes that 
with the understanding of these relatively simple hydrides, it should 
be possible to examine the role of the electronic structure in the 
more complicated systems such as LaNisH /SUB 6.7/ . 


Electronic structure of non-stoichiometric transi- 
tion metal hydrides. Bansil, A.; Prasad, R.; Schwarz, L. 
(Northeastern Univ., Boston, MA). pp 249-264 of Electronic 
structure and properties of /. in metals. Jena, P.; 
Satterthwaite, C.B. New York, NY; Plenum Press (1983). 
(CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

This chapter reviews the theoretical work concerning the ef- 
fects of non-stoichiometry on the electronic spectra of transition 
metal hydrides. Although the treatment of these effects generally 
falls outside the scope of the conventional Bloch band theory, the 
recently developed techniques of band theory of random alloys can 
be applied to this problem by modeling the metal-hydrogen system 
as an “alloy” of hydrogen atoms and vacancies. The chapter uses 
the average t-matrix (ATA) and coherent potential (CPA) approxi- 
mations within the Korringa-Kohn-Rostoker framework. It exam- 
ines the premises underlying such a scheme and the progress that 
has been possible on this basis in understanding the metalhydrogen 
system, and discusses the band theory of substitutional alloys; appli- 
cation of alloy theory to non-stoichiometric compounds; and ATA 
complex bands of PdH /SUB x/ . The chapter concludes that given 
the success of the muffin-tin Hamiltonian in describing the ordered 
hydrides, and of the ATA and CPA in describing the influence of 
disorder, it is reasonable to expect that the present framework 
would generally provide a satisfactory picture of the effects of non- 
stoichiometry. 





36 MATERIALS 
3601 METALS AND ALLOYS 


5760 Electronic structure of vanadium-hydrogen clus- 
ters. Bambakidis, G.; Abell, G.C.; Guse, M.P. (Wright State 
Univ.,). pp 307 of Electronic structure and properties of hy- 
drogen in metals. J ; Satterthwaite, C.B. New York, 
NY; Plenum Press (1983) (CONF- -820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

, This chapter reports on the calculation of the electronic 
structure and total energy of clusters of vandadium atoms of vari- 
ous sizes, both with and without a hydrogen atom, using the self- 
consistent multiple scattering method. It points out that the smallest 
cluster considered, V., represents the 4 vanadium atoms nearest the 
tetrahedral interstitial site in the body-centered-cubic lattice. It also 
investigates the theory that an inherent instability arises from the 
existence of a twofold degenerate electronic state in the isolated 
cluster, and that the presence of hydrogen stabilizes this Jahn-Teller 
distortion. The chapter performs calculations for hydrided and un- 
hydrided clusters, for both the undistorted and distorted structures, 
with the aim of identifying states near the Fermi level whose ener- 
gies may be especially sensitive to the distortion. 


5761 Temperature dependence of intrinsic disorder in 
LaH /SUB X/ and YH /SUB X/ . Richards, P.M. (Sandia 
National Laboratories, Albuquerque, NM). pp 205-206 of 
Electronic structure and properties of hydrogen in metals. 
Jena, P.; Satterthwaite, C.B. New York, NY; Plenum Press 
(1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

P This chapter proposes an explanation for intrinsic disorder in 
fcc metal hydrides based on a model in which large amplitude hy- 
drogen vibrations combined with repulsive interactions prevent oc- 
cupation of both a tetrahedral (T) and neighbor O-site at high tem- 
perature. It finds that the value-U /SUB T/ =0.02eV (where U / 
SUB T/ is well depth) gives good agreement and corresponds to 
the low temperature activation energy for nuclear magnetic reso- 
nance (NMR) in YHk. It also discusses sensitivity of the model to U 
/SUB T/ and implications for NMR relaxation. 


5762 Simple small polaron model for the hydrogen con- 
centration dependence of hydrogen diffusion in Nb. Tonks, 
D.L.; Silver, R.N. (Los Alamos National Lab., Los Alamos, 
NM). pp 543-548 of Electronic structure and properties of 
hydrogen in metals. Jena, P.; Satterthwaite, C.B. New York, 
NY; Plenum Press (1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

' This chapter generalizes simplified small polaron models for 
the tunneling of interstitials in solids to include interactions between 
the diffusing particles. It calculates the average hopping rate of hy- 
drogen in niobium as a function of hydrogen concentration for 
small concentrations, i.e. for an H/Nb ratio (c) of .06 or less. It also 
examines the hopping of a single H under the influence of nearby, 
stationary H's, and finds that for c=.06, the calculated increase in 
the hopping activation energy as a function of c was linear in c and 
comparable in magnitude with the experimental increase. The chap- 
ter shows that the strain interaction between H's in Nb is important 
for their diffusion and that this interaction needs to be included in 
whatever more elaborate diffusion models are developed. 


5763 The effect of magnetic impurities on the apparent 
diffusion coefficient of hydrogen in metal hydrides deduced 
from NMR. Phua, T-T.; Barnes, R.G.; Belhoul, M.; Peter- 
son, D.T.; Styles, G.A.; ; Torgeson, DR. (Ames Laboratory, 
Iowa State Univ., Ames, IA). pp 467-472 of Electronic 
structure and properties of hydrogen in metals. Jena, P.; 
Satterthwaite, C.B. New York, NY; Plenum Press (1983). 
(CONF- -820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

This chapter measures proton spin-lattice relaxation time, T:, 
as a function of temperature, T, for 'H in YH /SUB 1.98/ contain- 
ing controlled amounts of gadolinium and finds increasing impurity 
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content, a low temperature region (T: independent of T) controlled 
by spin-diffusion, and also the beginning of a third, hightemperature 
minimum not previously found in metal-hydrogen systems. It con- 
cludes that some D(T) values deduced from existing NMR data 
must be treated with caution until measurements on specimens with 
controlled impurity content are complete. 


Nuclear magnetic resonance of hydrogen in CeH / 
SUB x/ for x>2. Zamir, D.; Barnes, R.G.; Cotts, R.M.; 
Phua, T-T.; Salibi, N. (Soreq Nuclear Research Center). pp 
449-450 of Electronic structure and properties of hydrogen 
in metals. Jena, P.; Satterthwaite, C.B. New York, NY; 
Plenum Press (1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

. This chapter reports that experimental evidence indicates 
that at room temperature, the CeH /SUB x/ system undergoes a 
metal-tononmetal (MNM) transition with increasing hydrogen con- 
tent at about x=2.75. It measures 'H (proton) and 7H (deuteron) 
NMR spin-lattice relaxation times Ti for 2<x<2.9 in CeH /SUB 
x/ in order to further study the MNM transition. It finds that for 
x>2.5, the proton T; increases rapidly with x and attributes the 
strong magnetic relaxation mechanism found in the deuterons to in- 
direct (RKKY) and direct (dipolar) coupling between hydrogen nu- 
clear spins and the local cerium 4f electron magnetic dipole 
moment. the chapter suggests that the MNM transition affects the 
RKKY coupling through the change in electronic structure. 


5765 Proton NMR studies of the electronic structures of 
ZrH /SUB x/. Attalla, A.; Bowman, R.C.; Craft, B.D.; 
Rhim, W.K.; Venturini, E.L. (Monsanto Research Corp., 
Mound, Miamisburg, OH). pp 443-447 of Electronic struc- 
ture and properties of hydrogen in metals. Jena, P.; Sat- 
terthwaite, C.B. New York, NY; Plenum Press (1983). 
(CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

' This chapter reports that the proton spin-lattice relaxation 
times and Knight shifts have been measured in f.c.c. and f.c.t. ZrH 
/SUB x/ for 1.5=x32.0. It finds that both parameters indicate that 
N (E /SUB F ) is very dependent upon hydrogen content with a 
maximum occurring at ZrH /SUB 1.83/ . It attributes this behavior 
to modifications in N (E /SUB F/ ) through a fcc-fct distortion in 
ZrH /SUB x/ associated with a Jahn-Teller effect. 


5766 Magnetic susceptibility and proton NMR study of 

TiCr /sub 1.8/ /sup H/ /sub x/ . Lynch, J.F.; Bowman, 

R.C.; Johnson, J.R. (Brookhaven National Lab., Upton, 

NY). pp 437-442 of Electronic structure and properties of 

NY. Plo in metals. Jena, P.; Satterthwaite, C.B. New York, 
Plenum Press (1983). (CONF- 820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

: This chapter examines the electronic properties of the hexag- 
onal (c-14) and cubic (c-15) allotropes of the TiCr /sub 1.8 + 0.1/ 
/sup /H/ 2 system via magnetic susceptibility and proton NMR 
studies. It finds an increase in N (E /sub F/ ), the electron density 
of states at the Fermi level, with increasing H/M for both allo- 
tropes, and suggests a basis for thermodynamic anomalies reported 
for the solution of hydrogen in TiCr /sub 1.8/ . 


5767 Jahn-Teller resonance states in the Vb metal hy- 
drides. Abell, G.C. (MRC-Mound, Miamisburg, OH). pp 
379-383 of Electronic structure and properties of hydrogen 
in metals. Jena, P.; Satterthwaite, C.B. New York, NY; 
Plenum Press (1983). (CONF-820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

This chapter presents a Hamiltonian with a localized Jahn- 
Teller electron-phonon interaction plus a band-coupling term be- 
longing to a metal cluster state adjacent to interstitial hydrogen in 
the Vb metals. It shows that in a low-frequency approximation, this 
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Hamiltonian is analogous to the Anderson Hamiltonian for magnet- 
ic impurities in metals. It explains the role of hydrogen in trigger- 
ing the Jahn-Teller instability in the context of the Hartree-Fock 
solutions of the lowfrequency Hamiltonian, using a “phase dia- 
gram” in the HartreeFock parameter space. It also derives an elas- 
tic susceptibility expression and compares it with an observed elas- 
tic relaxation. The chapter reconsiders the empirical connection of 
the Jahn-Teller distortion to the observed elastic dipole tensor. 


5768 Plating on titanium and zirconium. Dini, J.W.; 
Johnson, H.R. (Lawrence Livermore National Laboratory, 
Livermore, Calif.). American Society for Testing and Materi- 
als, Special Technical Publication; STP-830: 113-123(Sep 
1982). (CONF-820955—). 

From ASTM conference on titanium and zirconium in indus- 
trial —_—— New Orleans, LA, USA (21 Sep 1982). 

pplication of adherent coatings on titanium and zirconium 

alloys can be problematic because of the natural oxide surface film 
that readily reforms on these metals after being removed. However, 
in spite of this obstacle, procedures have been developed for apply- 
ing adherent electroplates or vacuum coatings on these substrates. 
These methods were quantified by means of a ring shear test 
wherein cylindrical rods with thick coatings were forced through 
hardened steel dies. In addition to these data, some solid-state bond- 
ing applications for titanium alloys and Zircaloy-2 are reviewed. 


5769 (RISLEY-Trans—4124) Stability of alloys under 
irradiation. Martin, G.; Cauvin, R.; Bocquet, J.L.; Barbu, A 
(UKAEA Risley Nuclear Power Development Establish- 
ment; CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Jun 1982. Translated from Internation- 
al conference on irradiation behaviour of metallic materials 
for reactor core components, Ajaccio, France, 5-8 June 
1979, Paper B11, pp 75-80. (CONF-790616—2). 19p. NTIS 
(US Sales A02/MF AOl. File Number 
DE86900201. 
From Conference on irradiation behavior of metallic materi- 
als for on reactor core components; Ajaccio, France (4 Jun 1979). 
In irradiated solid ooleiens dos solubility limit is a function 
of the instantaneous irradiation flux. The experimental facts, micro- 
scopic theories and atomic mechanisms which have been proposed 
are reviewed. The overlapping of precipitation and swelling is 
briefly discussed. 18 refs. 


Application of ab initio calculations to defect in- 
duced distortion fields. Werner, K.; Solt, G. (Oak Ridge Na- 
tional Lab., TN). AIP (American Institute of Physics) Confer- 
ence Proceedings; No. 89, 273-275(1982). 

Using the diffuse-elastic neutron scattering (DENS) tech- 
nique, the defect-induced strain fields of several Al-based dilute 
binary alloys were experimentally determined. It turned out that 
the measured fine structure could not be satisfactorily interpreted 
using force-constant methods (phenomenological Kanzaki model). 
In contrast, ab initio calculations based on the framework of the 
perturbed electron liquid-pseudopotential formalism could repro- 
duce both the experimentally observed q-dependence of the Fourier 
transform of the distortion field and the known value of the volume 
change. 


5771 Observing solitons in one dimensional magnetic 

Reiter, G. (Brookhaven National Lab., Upton, 
NY). AIP (American Institute of Physics) Conference Proceed- 
ings; No. 89, 288-295(1982). 

Classical models of one dimensional magnetic systems show 
that in addition to the linear spin wave excitations, there should 
exist localized, large amplitude excitations, that can move along the 
chains while retaining their integrity. It is expected that these exci- 
tations, solitons, exist in real materials. The authors discuss the 
progress that has been made to date in observing solitons in one di- 
mensional magnets by means of neutron scattering, and the difficul- 
ties that still remain in unambiguously identifying the soliton contri- 
butions to S(q,w). 


Excitations of the spin density wave in pure chro- 
iam Werner, S.A.; Shirane, G.; Fincher, C.R.; Grier, B.H. 
(Univ. of Missouri, Columbia). "AIP (American Institute of 
Physics) Conference Proceedings; No. 89, 296-308(1982). 
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This paper summarizes recent investigations of the magnetic 
excitations of the spin density wave (SDW) in pure Cr in both the 
low temperature longitudinally polarized phase (T < 122K) and in 
the higher temperature transversely polarized phase (122K < T < 
312K). In both phases we observe spin wave modes of very high 
velocity originating from the incommensurate Bragg points. In the 
transversely polarized SDW phase new additional excitations are 
observed, centered in reciprocal space at the (1,0,0) commensurate 
point. These excitations are not affected by a magnetic field. Inelas- 
tic scattering in the paramagnetic phase above the Neel point 
(312K) is observed in a reasonably well localized region of recipro- 
cal space near (1,0,0) indicating that there are spin-spin correlations 
extending over many bcc unit cells and persisting to temperatures 
at least as high as 1.7 T/sub N/. 


5773 (CE-Trans—7553) Effect of carbon on the volume 
Se eS ee ee 
Cr-Ni austenitic solid solution. Assassa, W.; Guiraldeng, P ; 
Translated from Metaux: Corrosion-Industrie ; 52: No. 621, 
170-181(1977). 24p. NTIS an Sales Only), PC A02/MF 
AO01. File Number DE8590222 

Addition of carbon plays a Sed role in the diffusion of the 
three main elements in the austenitic solid solution. Whereas the 
volume mobility is systematically increased for Fe, Cr, and Ni, the 
intergranular diffusion becomes increasingly slow owing to the 
presence of carbon. The volume diffusion is in the order D/sub 
vCr/ > D/sub vFe/ > D/sub vNi/, while the activation energy 
follows the reverse order. At the grain boundaries, the order is as 
follows: D/sub j/5/sub Fe/ > D/sub j/8/sub Cr/ > D/sub j/8/ 
sub Ni/, but this order is reverse below a certain temperature. The 
intergranular diffusion energy corresponds to the classification Q/ 
sub j/(Fe) > Q/sub j/(Cr) > Q/sub j/(Ni). Finally, it is possible to 
measure quantitatively the diffusion constants in the MasCs carbide/ 
austenite interfaces. 


3602 CERAMICS, CERMETS, AND 
REFRACTORIES 


_ ALSO TO CITATION(S) 4711, 5678, 5686, 5687, 5727, 6050, 6684, 


5774 (CONF-8510168—2) Damage accumulation in ce- 
ramics during ion implantation. McHargue, C.J.; Farlow, 
C.; Be G.M.; Williams, J.M.; White, C.W.; Appleton, 
B.R.; Skiad,” P.S.; Angelini, P. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 24p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86001360. 
From TMS/AIME fall meeting; Toronto, Canada (13 Oct 
1985). 

: structures of a-AlO; and a-SiC were examined 
as functions of ion implantation parameters using Rutherford backs- 
cattering-channeling, analytical electron microscopy, and Raman 
spectroscopy. Low temperatures or high fluences of cations favor 
formation of the amorphous state. At 300°K, mass of the bombard- 
ing species has only a small effect on residual damage, but certain 
ion species appear to stabilize the damage microstructure and in- 
crease the rate of approach to the amorphous state. The type of 
chemical bonding present in the host lattice is an important factor 
in determining the residual damage state. 


5775 (IVA—281) Silicates and silicones. Compounds for 
the future. (Royal Swedish Academy of En oe Sci- 
ences, Stockholm). 1985. 82p. NTIS (US S Only), PC 
A05/MF AO01. File Number DE85752787. 

‘Silicates and Silicones - Compunds for the Future’ is the 
title of a report containg six lectures given at a symposium ar- 
ranged in Stockholm on May 21, 1984, by the Royal Swedish 
Academy of Engineering Sciences, IVA. Silicon organic com- 
pounds with three chlorine atoms can be used for making several 
interesting compounds. This was the theme of the introductory lec- 
ture at the symposium. If the chlorine atoms are replaced by OH 
groups, it is possible to get a compound which makes the surfaces 
of glass and ceramics hydrophobic. The demand for reliability of 
the radio equipment used during World War II pushed forward the 
development of silicon organic chemistry. Silicones seemed to be 
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well suited for preventing water from condensing in the equipment. 
Silicones are highly resistant to water, UV light, and ozone and are 
widely used as sealing materials. According to another speaker, a 
chemically prepared clay can be used in detergents. The hydropho- 
bic part of the clay absorbs the lipids and therefore also the dirt. 
Through photolysis it is possible to make complicated silicon or- 
ganic compounds, which are inert to chemicals. For the production 
of silicon chips, the silicon surface has to be prepared with various 
chemicals. So called photoresists are used to get these chemicals in 
the right places. Many silicones are suitable as photoresists. Silicon- 
29 NMR technique, which also enables the study of the structures 
of silicones and solid silicates. 


5776 (PB—85-230845) Development of potassium alu- 
minosilicate ceramics for mhd (magnetohydrodynamics) appli- 
cation. Cook, L.P. (National Bureau of Standards, Washing- 
ton, DC (USA)). 1981. vp. Proceedings of the Symposium 
on Engineering Aspects of Magnetohydrodynamics (19th), 
Tullahoma, Tennessee. 

Refractory potassium aluminosilicate phases with reported 
melting points in excess of 1690C include KAISizOcs, KAISiO, and 
K(1+x)AI(1+x)Si(1+x)O.. From a purely chemical standpoint 
these materials are expected to have substantial resistance to corro- 
sion by MHD slag. A method for processing ceramics of these ma- 
terials is being developed which results in densification without the 
use of additives. Using this method, relatively well-sintered 
KAISi2O¢ ceramics (density 77-83% of theoretical) with moderate 
strength (35-45 MPa) have been produced. 


5777 (PNL-SA—13433) Raman microprobe of laser-in- 
duced surface damage regions in TiO. coatings. Friedrich, 
D.M.; Exarhos, G.J. (Pacific Northwest Labs., Richland, 

A (USA)). Aug 1985. Contract AC06-76RL01830. 17p. 
(CONF-8510101—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002059. 

From Boulder damage symposium; Boulder, CO, USA (15 
Oct 1985). 

The anatase-to-rutile phase transition, which attends pulsed 
laser-induced damage of anatase TiO2 thin films, is studied by si- 
multaneous microphotography and Raman microprobe. The 
damage is distributed across the damage area in regions of distinct 
morphology and spectra. In multilayer coatings, a mechanical sur- 
face-fracture zone surrounds a set of thin, layered flat rings of dis- 
tinct but irregular boundaries. These rings surround a rough, pitted 
transparent central crater in the quartz substrate. Raman difference 
spectroscopy is used to reveal damage regions containing the rutile 
phase and regions devoid of TiOs. 


5778 (SAND—85-1438C) Raman spectroscopy of boron 
carbides and related boron-containing materials. Shelnutt, 
J.A.; Morosin, B.; Emin, D.; Mullendore, A.; Slack, G.; 
Wood, C. (Sandia National Labs. bp Albuquerque, NM 
(USA); General Electric Co., Schenectady, NY (USA). 
Corporate Research and Development Center; Jet Propul- 
sion Lab., Pasadena, CA (USA)). 1985. Contract AC04- 
76DPO00789. 26p. (CONF-850786—4). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86002126. 

From International conference on the physics and chemistry 
of boron and boron-rich borides; Albuquerque, NM, USA (29 Jul 
1985). 

Raman spectra of crystalline boron, boron carbide, boron ar- 
senide (Bi2As2), and boron phosphide (Bi2P2) are reported. The 
spectra are compared with other boron-containing materials con- 
taining the boron icosahedron as a structural unit. The spectra ex- 
hibit similar features some of which correlate with the structure of 
the icosahedral units of the crystals. The highest Raman lines 
appear to be especially sensitive to the B-B distance in the polar 
triangle of the icosahedron. Such Raman structural markers are po- 
tentially useful in efforts to tailor electronic properties of these high 
temperature semiconductors and thermoelectrics. Raman spectros- 
copy is also useful in characterizing methods of preparation of 
boron-based materials. For example, inclusions of carbonaceous ma- 
terial in the boron carbides can be detected by the presence of two 
broad Raman lines near 1370 and 1580 cm™'. In the hot-pressed 
samples that exhibited the lines the carbonaceous material is amor- 
phous and much like carbon black or pyrolytic glassy carbon. 
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5779 Differential scanning calorimetry studies of amor- 
phous Zr2PdH/sub x/ and ZrsRhH/sub x/. Wagner, J.E.; 
Bowman, R.C. Jr.; Cantrell, J.S. (Monsanto Research Cor- 
poration-Mound, Miamisburg, Ohio 45342). Journal of Ap- 
plied Physics; 58: No. 12, 4573-4581(15 Dec 1985). Contract 
AC04-76DP00053. 

The effects of hydrogen concentration and crystal structure 
on thermal stability of amorphous Zr2PdH/sub x/ and ZrsRhH/sub 
x/ samples were studied with differential scanning calorimetery 
(DSC). Samples showing endothermic irreversible transitions are a- 
Zr2PdH/sub x/ [x = 1.91 (powder and foil)/2.7] and a-ZrsRhH/ 
sub x/ (x = 3.7/4.1/5.0/5.1/5.2). Samples showing exothermic irre- 
versible transitions are a-ZrePd alloy, a-Zr2PdH/sub 1.91/ (powder 
and foil), a-ZrsRh alloy, and a-ZrsRhH/sub x/ (x = 3.7/4.1/5.0/ 
5.1). Powder x-ray diffraction methods suggest that crystalline 
Zr2PdH/sub x/, ZrH/sub x/, and ZrPd are decomposition products 
from the Zr2PdH/sub x/ system, that depend upon experimental 
conditions. The a-ZrsRhH/sub x/ hydrides decomposed into ZrH/ 
sub x/ phases and Rh metal. The effect of DSC heating on the 
products, the heats of transition, and the activation energies are the 
thermal data that are presented. 


5780 Diffusion of hydrogen in Pb 8” alumina. Bates, 
J.B.; Dudney, N.J.; Wang, J.C. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Journal of Applied Physics; 58: No. 12, 4587-4593(15 Dec 
1985). Contract AC05-840R21400. 

Hydrogen diffuses into Pb 8” alumina during ion exchange 
of Na 8” alumina in molten lead halide salts. The hydrogen resides 
in the lattice as OH™ groups with the protons bound at several 
kinds of sites. The intrinsic diffusion coefficients of hydrogen and 
deuterium determined from analysis of infrared absorption profiles 
following isotope exchange are 9.1, 5.3, and 1.1. x 1077 cm?/s at 
515, 455, and 350°C, respectively. These data fit an Arrhenius 
equation with an activation energy of 0.54 eV and a preexponential 
factor of 2.67 x 10~* cm?/s. Protons are transported through the 
conduction layers by hopping to adjacent O= ions. The principal 
contribution to the activation energy is the energy required to 
break the O—H bond. 


5781 Measurement of cation diffusion in magnesium 
oxide by determining the Mg *°O buildup produced by an 
electric field. Martinelli, J.R.; Sonder, E.; Weeks, R.A.; 
Zuhr, R.A. (Department of Materials Science and Engineer- 
ing, Vanderbilt University, Nashville, Tennessee 37235). 
Physical Review [Section] B: Condensed Matter; 32: No. 10, 
6756-6763(15 Nov 1985). Contract AC05-840R21400. 

Magnesium self-diffusion in MgO crystals has been studied 
over the temperature range 1100—1250 K with the use of the nu- 
clear reaction ‘*O(p,a) **N. Magnesium drift due to an electric 
field was determined, and from the buildup of Mg 7°O at the cath- 
ode, diffusion coefficients and the activation energy for magnesium 
diffusion were determined. Values for magnesium self-diffusion co- 
efficients ae consistent with extrapolation of the values obtained at 
higher temperatures. The transference numbers obtained are within 
the range of those measured previously. 


5782 Computational design of wear coatings. Kramer, 
B.M.; Judd, P.K. (Laboratory for Manufacturing and Pro- 
ductivity, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Journal of Vacuum Science 
and Technology, A: Vacuum, Surfaces, and Films; 3: No. 6, 
2439-2444(Nov 1985). Contract AC02-84CE90225. 

Quantitative models for the relative abrasive and chemical 
dissolution wear rates of potential tool coating materials are pre- 
sented. Inputs to the models include the free energy of formation of 
the tool material, the excess free energies of solution of the constit- 
uent elements of the tool material in the workpiece, the hardness of 
the coating, and the cutting temperature. The models have been im- 
plemented on a VAX 11/750 minicomputer to allow screening of 
candidate materials for improved wear coatings. Sample calcula- 
tions are included and suggest that it may be possible to develop 
coatings with significantly better performance than current titanium 
nitride coatings. 
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5783 Diffusion of nickel through titanium nitride films. 
Nowak, W.B.; Keukelaar, R.; Wang, W.; Nyaiesh, A.R. 
(Northeastern University, Boston, Massachusetts 02115). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
Saces, and Films; 3: No. 6, 2242-2245(Nov 1985). 

TiN is among the candidates for thin film diffusion barriers 
on integrated circuit contacts. We have deposited titanium nitride 
(approximately TiN) and TiN+Sm films onto Ni substrates near 
room temperature by ion plating. Ti was e-beam evaporated in a 
chamber containing about 2.8 Pa (21 mTorr) of Ne in the vicinity 
of the substrate. A plasma was excited between the substrate and a 
gas source-tube near the substrate by a combination of electrons 
from the e-beam (or backscattered from the Ti melt) and from an 
electric field generated by a constant current power supply (usually 
set at 100 mA) connected with negative polarity to the substrate. 
Deposition rates were 0.5 um/min and the film thicknesses were 2 
pm. The films are crystalline, slightly burnt gold in color, and are 
less dense and have an order of magnitude higher electrical resistiv- 
ity than TiN produced by CVD methods. The addition of at least 
12 at. % Sm produced amorphous films. The diffusion of Ni 
through these films was measured by energy dispersive analysis in a 
SEM. The amorphous material showed substantially lower diffusi- 
vities. Values of Do and Q, in the equation D = Do exp (-Q/RT), 
were determined to be 0.82 x 10-7 cm/s and 29 kcal/mol for crys- 
talline TiN, and 0.56 cm?/s and 67.3 kcal/mol for amorphous 
TiN+12 at. % Sm films. Because of film variation in structure and 
composition, these values vary. However, there is still a large im- 
provement in the diffusion barrier property of TiN films by using 
amorphous films containing Sm. Ni diffuses very slowly into amor- 
phous TiN+Sm at temperatures up to 655 °C. One must increase 
the temperature to 765 °C in order to observe diffusion rates com- 
parable to crystalline TiN at 590 °C. 


5784 Stability of metal oxide doped ZnO in molten 
alkali carbonates. Baumgartner, C.E. (Corporate Research 
and Development, General Electric Company, Schenectady, 


New York). American Ceramic Society Bulletin; 68: No. 8, 
456-458(Aug 1985). 

The decomposition of Cr-doped ZnO and Zr-doped ZnO in 
LisCOs/K2COs melts at 923 K under a humidified 30% CO:/ air 
atmosphere was found to occur by different routes, with the rele- 
vant equilibrium solubilities in the carbonate melt mitigating the de- 
composition path. Chromium-doped ZnO undergoes Cr depletion 
resulting from dissolution of the doped material followed by repre- 
cipitation of a Cr-depleted ZnO; the Cr remains dissolved as highly 
soluble chromate. This reaction progresses until Cr equilibrium sol- 
ubility is met. Zirconium-doped ZnO shows preferential ZnO solu- 
bility, with reprecipitation of ZrO2 and LigZrOs. 


5785 Feasibility of a composite of SiC whiskers in an 
MoSize Matrix. Gac, F.D.; Petrovic, J.J. (Materials Science 
= Bag Division, Los Alamos National Laborato- 

Los Alamos, New Mexico). American Ceramic Society 
Bulletin; 68: No. 8, C-200-C-201(Aug 1985). 

A composite consisting of 20 vol% SiC whiskers in a hot- 
pressed MOoSiz inatrix was investigated. The composite displayed an 
= 100% increase in flexural strength and a 54% improvement in 
fracture toughness, compared to the values measured for the matrix 
material. The improvements are attributed to the change in the mi- 
crostructure of the MoSis afforded by the presence of the whiskers. 


5786 Development of SiC-whisker-reinforced ceramics. 
Wei, G.C.; Becher, P.F. (Oak Ridge Nat. Laboratory, Oak 
Ridge, TN). Academie Royale des Sciences Coloniales (Brus- 
sels), Bulletin des Seances; 64: No. 2, 298-304(Feb 1985). 
Dense, toughened SiC-whisker-reinforced ceramic matrix 
(i.e. AleOs and mullite) composites were fabricated by hot-pressing 
powder-whisker mixtures. The densification behavior of the com- 
posites was influenced by the temperature, pressing pressure, and 
whisker content; but even at 60 vol% whisker loading, full density 
was achieved at 1850°C for the alumina matrix. The mechanical 
performance of these composites was improved; in particular, the 
critical stress intensity factor (~9 MPa.m /SUP 1/2/ in AhOs and 
=5 MPa.m /SUP 1/2/ in mullite) exhibited substantial improve- 
ments (approximately twofold increases) over monolithic ceramics. 
In the case of the alumina-20 vol% SiC whisker composite, the 
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flexural strength was 805 MPa at room temperature and 520 MPa 
at 1200°C; the thermal conductivity was 32 W/m.K at room tem- 
perature and 10 W/m.K at 1000°C. 


5787 Electrical conductivities of Er2O3 stabilized HfO. 
solid solutions. Jordan, G.W.; Berard, M.F. (Ames Labora- 
tory, Department of Materials Science and Engineering, 
Iowa State University, Ames, Iowa). Journal of the Electro- 
chemical Society; 132: No. 2, 464-469(Feb 1985) 

The electrical properties of fluorite-structure solid solutions 
of HfOz fully stabilized by doping with Er2O3 were studied. The 
dependence of the total ac electrical conductivity and ionic trans- 
ference number upon composition (10-50 mole percent (m/o) 
Er.Os), temperature (520°-1070°C), and oxygen partial pressure (1- 
10~'* atm) were investigated. Bulk electrical conductivities of poly- 
crystalline specimens were separated from other polarizations by a 
complex impedance technique and were compared to conductivities 
of single crystals. The electrical conductivity generall decreased as 
the dopant level increased, although plateaus indicative of possible 
defect ordering were observed ove the composition range of 20-35 
m/o ErQs. The effects of surface finish, aspect ratio, and porosity 
of the specimens were negligible. All Er2Os stabilized HfO2 compo- 
sitions were shown to be electrolytic conductors below 1070°C for 
oxygen partial pressures less than 1 atm. Oxygen diffusion coeffi- 
cients were calculated using the Nernst-Einstein equation. 


5788 Protons and deuterons in crystalline oxides. I. Dif- 
fusion and its influence in the fusion energetic systems. Gon- 
zalez, R. (Universidad Complutense de Madrid (Spain). Fa- 
cultad de Ciencias Fisicas); Chen, Y. (Oak Ridge National 
Lab. TN (USA)). Anales de FIsica, Serie A: Fenomenos e In- 
teracciones; 81: No. 1, 1-19(1985). (In Spanish). 

Infrared absorption of OD~ and OH™ ions is used to study 
diffusion rates of D* and H* in doped and undoped MgO, LiNbOs 
crystals and amorphous cordierite when heated at high tempera- 
tures in D2O and H2O vapors. Results in some other oxides are also 
discussed. Unlike metals, these oxides serve as barriers to perme- 
ability with diffusion coefficients generally <=10~* cm?/sec at T 
>= 1000 K. A method to determine accurately the ratio of the dif- 
fusion coefficients of Ht to D* is described. This D(H*)/D(D*) 
ratio is demonstrated to be 1.1 +- 0.1 in MgO at 1873 K. Removal 
of soluble H* and D* using an electric field at elevated tempera- 
tures is shown to be a very effective method. A novel method of 
enhancing diffusion, especially at low temperature is discussed. Spe- 
cifically, diffusion of deuterons and protons in crystalline rutile 
TiO, can be induced near room temperature by breaking the O-H 
bond using electron irradiation and channelling of these hydrogenic 
species along the c axis by an electric field. 


5789 The thermal conductivities of SrCl, and SrF, from 
85 to 400 K. Moore, J.P.; Graves, R.S.; McElroy, D.L.; 
Weaver, F.J. (Martin Marietta Energy Systems Inc., Oak 
Ridge, TN). pp 115-124 of Thermal conductivity 18. Ash- 
worth, T.; Smith, D.S. New York, NY; Plenum Press 
(1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

Although the thermal conductivity of SrF: has been meas- 
ured at intermediate temperatures, that of SrCl. has never been de- 
termined. This is partly due to the hygroscopic nature of SrCl. 
which limits its technological usefulness and makes its fabrication 
and handling difficult. This paper describes the experimental ther- 
mal conductivity of SrF, and SrCl, over a temperature range from 
85 to 400 K, a range where their Debye temperatures indicate that 
the thermal conductivity of SrF2 should exceed that of SrCl, by a 
factor of 3. 


5790 The thermal conductivity and expansion enhance- 
ment associated with formation of the superionic state in 
SrCk. Moore, J.P.; Grave., R.S.; McElroy, D.L.; Weaver, 
F.J. (Martin Marietta Energy Systems, Inc., Oak Ridge, 
TN). pp 105-114 of Thermal conductivity 18. Ashworth, e 
Smith, D.S. New York, NY; Plenum Press (1985). (CONF. 
8310163—). 
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From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

A second-order phase transition in SrCl, near 1000 K pro- 
duces superionic conduction and is often called the Bredig transi- 
tion. This anion disordering occurs in other technologically impor- 
tant materials, such as UOs, but at very high temperatures where 
measurements are difficult. Property studies on SrCk at low tem- 
peratures may aid future high temperature studies. The results of 
research presented here indicate that the Bredig transition in SrCle 
is accompanied by enhanced values of the thermal expansion coeffi- 
cient and thermal conductivity, neither of which enhancements has 
been previously reported. 


Diffusion and correlation effects in iron-doped 
CoO. Hoshino, K.; Peterson, N.L. (Materials Science and 
Technology Division, Argonne National Laboratory, Ar- 
onne, IL). Journal of Physics and Chemistry of Solids; 46: 
0. 2, 229-240(1985). 
The diffusion of Fe and ®Co has been measured in pure 
CoO and dilute iron-doped CoO, (Co /SUB 1-c/ Fe /SUB c/ )O, 
as a function of temperature (1000-1400°C) and oxygen partial pres- 
sure P /SUB 02/ (10-7 = p /SUB 02/ & 0.21 atm). The enhance- 
ment factors for the diffusitives of iron and cobalt are nearly identi- 
cal, which suggests that the primary cause of the enhancement is 
the increased concentration of chargecompensating cation vacan- 
cies with the addition of iron. The Fe ions dissolved in CoO appear 
to exist as a mixture of Fe* and Fe* ions; the fraction of iron ions 
in the three-plus state decreases with decreasing p /SUB 02/ . The 
simultaneous diffusion of **Fe and **Fe has been measured as a 
function of p /SUB 02/ at 1200°C. The correlation factor for Fe 
impurity diffusion determined from the isotope-effect measurements 
is about the same as that for self-diffusion in CoO at high p /SUB 
02/ (2 X 10° S p /SUB 02/ S& 0.21 atm), but increases slightly 
with decreasing p /SUB 02/ . Both the enhancement-effect and iso- 
tope-effect experiments suggest that the nearestneighbor interac- 
tions between Fe ions and vacancies is small, and that the dissolved 
Fe ions do no have strongly bound electron holes. 


Insulations with low thermal conductivity. Cope- 
oak G.L.; Fine, H.A.; Graves, R.S.; McElroy, D.L.; Tong, 
T.W.; Weaver, F.J. (Martin Marietta Energy Systems, Oak 
Ridge, TN). pp. 367-378 of Thermal undiatintey 18. Ash- 


worth, T.; ith, D.S. New York, NY; Plenum Press 
(1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

Appliances would be more energy efficient if thermal insula- 
tions could be developed with apparent thermal conductivity below 
0.01 W/m . K. In an effort to identify candidate materials, thermal 
conductivity was measured from 300 to 335 K for unevacuated and 
evacuated systems of angstrom- and micron-size amorphous fumed 
silica particles. 


5793 Nucleation of cavities during creep of liquid-phase- 
sintered materials. Thouless, M.D.; ees A.G. (University 
of California, Lawrence Berkeley Laboratory and Depart- 
ment of Materials Science and Mineral eering. Materi- 
als and Molecular Research Division, Berkeley, California). 
Journal of the American Ceramic Society; 67: No. 11, 721- 
727(Nov 1984). 

The nucleation of cavities in the two-grain channels and 
threegrain pockets of liquid-phase-sintered ceramics was studied. A 
thermodynamic approach is used to derive regions of existence for 
cavities aan various morphologies (i.c., spherical, oblate, or prolate) 
as a function of the nucleating stress and the site dimensions. Classi- 
cal nucleation theory is also used to predict the nucleation rates for 
these cavities. Rate restrictions exert a further limitation on the ex- 
istence of cavities. These considerations suggest that experimentally 
observed nucleation rates are probably associated with transient 
stress concentrations, ¢.g., owing to grain-boundary sliding. 


5794 Viscous cavity growth in ceramics under compres- 
sive loads. Chan, K.S.; Lankford, J.; Paye, R.A. 

ment of Materials Sciences, Southwest Research Institute, 
San Antonio, TX). Acta Metallurgica; 32: No. 11, 1907- 


1914(Nov 1984). 


The cavity growth behavior of liquid phase sintered ceram- 
ics containing a continuous, amorphous grain boundary phase and 
subjected to compressive loads is examined. Based on the assump- 
tion that under compressive loads the creep-induced cavities nucle- 
ate and grow on grain boundaries which are approximately parallel 
to the loading axis, it is deduced that the local tensile stress which 
drives cavity growth in the viscous grain boundary film is likely 
induced as the result of sliding in the adjacent grain boundaries 
and, for compatibility reasons, controlled by the constraints and 
creep behavior of the matrix. On this basis, a viscous cavity growth 
model is developed by extending the analysis of Raj and Dang to 
compressive loading conditions through the incorporation of Raj 
and Ashby’s grain boundary sliding analysis and Dyson's concept 
of constrained cavity growth. The present model is used to predict 
the sizes and shapes of evolving cavities as a function of creep 
strain. The predicted results are discussed and compared with 
small-angle neutron scattering measurements of hot-pressed SiC. 


5795 Behavior of tubular ceramic heat exchanger mate- 
rials in basic coal ash from coal-oil-mixture combustion. 
Ferber, M.K.; Tennery, V.J. (Oak Ridge National Laborato- 
ry, Oak Ridge, TN). Academie Royale des Sciences Coloniales 
(Brussels), Bulletin des Seances; 63: No. 7, 898-904(Jul 1984). 

The long term chemical stability of several commercially 
available SiC heat exchanger materials was examined in a combus- 
tion atmosphere involving a basic-ash coal. During the 240 h expo- 
sure, the tubular specimens exhibiting maximum wall temperatures 
of ~1240°C experienced severe corrosion (material loss) due to the 
presence of fluid coal slag deposits. The corrosion processes were 
characterized using ceramographic and X-ray diffraction analyses. 
Reaction between the SiC materials and coal slag typically in- 
volved the formation of iron and nickel silicides at the ceramic-slag 
interface. These phases were subsequently transported into the slag 
matrix with resultant formation of pits or channels in the SiC sur- 
face. 


5796 High temperature behavior of pressureless-sintered 
SiC in a steel soaking pit environment. Wei, G.C.; White, 
C.L. (Oak Rid dge oe Nail Laboratory, Oak Ridge, TN). 
Academie Royale des Sciences Coloniales (Brussels), Bulletin 
des Seances; 63: No. 7, 890-893(Jul 1984). 

Sintered-a SiC was exposed for about 800 h at about 1250° 
C to a steel soaking pit environment. A slag layer consisting of 
hematite and low cristobalite in an Fe-K-Ca silicate glass matrix 
was formed on the external surface of sintered-a SiC. No measura- 
ble corrosion or loss of material was observed. Large angular pores 
and depletion of graphite sintering aid, observed in the surface 
region of the as-received material, resulted in a lower-than-usual 
fracture strength. The fracture strength increased slightly following 
the exposure. Auger electron spectroscopic analysis identified 
oxygen penetration in the near-surface region of the exposed mate- 
rial. The results suggested that sintered-a SiC would be suitable for 
use as a heat exchanger material in steel soaking pits. 


5797 Ripening of inter- and intragranular ZrO, particles 
in ZrO2-toughened ALO;. Kibbel, B.W.; Heuer, A.H. (Case 
Western Reserve Univ., Cleveland, OH). Ceramic Advances; 
11: 343-353(21 May 1984). Contract AC02-77ER04217. 

Ripening of intergranular and intergranular ZrO: particles in 
ZrO2-toughened AlOs (ZTA) was studied at 1600°C. The increase 
in average ZrO: particle size and average AlOs grain size, as well 
as the change in ZrO: particle-size distributions, are given and ana- 
lyzed in terms of classical Ostwald ripening theory, on the one 
hand, and coalescence due to particle drag, on the other. 


5798 Solid-state reaction between titanium carbide and 
titanium metal. Quinn, C.J.; Kohistedt, D.L. (Department of 
Materials Science and Engineering, Cornell University, 
Ithaca, New York). Journal of the American Ceramic Society; 
67: No. 5, 305-310(May 1984). 

The solid-state reaction between titanium and titanium car- 
bide to form substoichiometric titanium carbide was studied by an- 
nealing single-crystal diffusion couples at T = 1350° to 1525°C. 
The thickness of the epitaxially grown carbide layer was almost an 
order of magnitude greater than that predicted from published 
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values for chemical diffusion of carbon through titanium carbide. A 
value of 424 exp(-368 kJ/mol/RT) cm/s is calculated for the 
chemical diffusivity of carbon from the diffusion-couple data of the 
present study. This anomalously rapid diffusion of carbon is associ- 
ated with short-circuit diffusion along platelets of TisxC which de- 
velop parallel to (111) planes in TiC during the reaction. The TieC 
platelets extend from the original Ti-TiC interface to the moving 
reaction front and also grow from the original interface into the 
original carbide crystal. 


5799 Irradiation performance of pyrolytic silicon car- 
bide coatings on fissile fuel particles. Lauf, R.J. (Oak Ridge 
National Lab., TN). pp 418-419 of Proceedings of the 42nd 
annual meeting of the Electron Microscopy Society of 
America. Bailey, G.W. (ed.). San Francisco, CA; San Fran- 
cisco Press, Inc. (1984). Contract W-7405-ENG-26. 

Fuel particles for the High Temperature Gas-Cooled Reac- 
tor (HTGR) contain a layer of pyrolytic silicon carbide to act as a 
miniature pressure vessel and primary fission-product barrier. Opti- 
mization of the SiC coating with respect to fuel performance in- 
volves four area of study: (a) characterization of as-deposited SiC 
coatings; (b) thermodynamics and kinetics of chemical reactions be- 
tween SiC and fission products; (c) irradiation behavior of SiC in 
the absence of fission products; and (d) the combined effects of irra- 
diation and fission product interactions. This paper reports the be- 
havior of SiC deposited on fissile-fuel particles and irradiated to fast 
neutron fluences typical of HTGR fuel at end-of-life. 5 references, 
2 figures. 


5800 Large scale densification of a nuclear waste ceram- 
ic by hot isostatic pressing. Hoenig, C.L.; Larker, H.T. 
(Lawrence Livermore National Lab., Livermore, CA). 
American Ceramic Society Bulletin; 62: No. 12, 1389- 
1390(Dec 1983). 

Experimental results show that loaded bellows steel canis- 
ters, evacuated and sealed, can be cold-isostatically pressed before 
HIP from an initial density of 26 to 46% theoretical. Calcined pow- 
ders are hygroscopic and may require degassing at 600 degrees C 
under vaccum, and residual gas, unless removed, is an impediment 
to HIP densification. Results also show that degassed synroc D 
powder in 50 kg quantities can be HIP densified to greater than 
97% theoretical density at 1100 degrees C, 150 MPa, for 5h in a 
bellows canister without radial buckling. The authors believe that 
on the basis of this preliminary study, full-scale nuclear waste mon- 
oliths can be produced by HIP. 


5801 Octahedral site occupation in lanthanum dihydride. 
Venturini, E.L. (Sandia National Laboratories, Alburquer- 
que, NM). pp 97-102 of —— structure and properties 
of hydrogen in metals. Jena, P.; Satterthwaite, C.B. New 
York, NY; Plenum Press (1983). (CONF- -820325—). 

From International symposium on the electronic structure 
and properties of hydrogen in metals; Richmond, VA, USA (4 Mar 
1982). 

’ This chapter determines the distribution of hydrogen ions 
among the octahedral and tetrahedral sites in lanthanum hydride at 
liquid helium temperatures for hydrogen/metal ratios from 1.90 to 
2.04. It discusses erbium ESR spectra in lanthanum hydride and hy- 
drogen site distribution. It finds that electron spin resonance spectra 
of dilute erbium ions substituted for host metal atoms establish the 
hydrogen site occupation adjacent to the erbium versus hydrogen 
loading. The chapter concludes that these data together with a lat- 
tice-gas calculation yield the site occupation vs. hydrogen concen- 
tration in bulk lanthanum hydride, which is such that 2% of the oc- 
tahedral sites are filled in LaH2.00. 


5802 Neutron diffraction investigation of ordered 
oxygen vacancies in Pb,2Ru.O/sub 6.5/. Beyerlein, R.A.; 
Horowitz, H.S.; Longo, J.M.; Jorgensen, J.D.; Rotella, F.J. 
(Exxon Research and Engineering Co., Linden, NJ). AJP 
(American Institute of Physics) Conference Proceedings; No. 
89, 78-80(1982). 

A pyrochlore identified as Pb2Ru2O6¢ was originally reported 
by Longo, et al. A recent investigation has shown the correct stoi- 
chiometry to be Pb.2RuzU/sub 6.5/. In this paper we report the re- 
sults of a neutron diffraction investigation of this oxygen deficient 
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pyrochlore. In the random vacancy model of Pb2Ru2O/sub 6.5/ 
with A = Pb and B = Ru, each O’site is 1/2 occupied. This work 
confirms the oxygen stoichiometry of this model while at the same 
time demonstrating that the vacancies are ordered. 


content and lead vacancies in 8-PbO2 
oom active oe plates. Jorgensen, J.D.; Varma, R.; Ro- 
tella, F.J.; Cook,’ G.; Yao, N.P. (Argonne National Lab., 
IL). AIP (American Institute of Physics) Conference Proceed- 
ings; No. 89, 81-83(1982). 

Numerous chemical analyses of lead dioxide, PbO2, have 
shown it to be a nonstoichiometric compound with a deficiency of 
active oxygen and sufficient adsorbed or lattice water or hydroxl 
ions to give an overall Pb:0 ratio near 1:2. The oxygen deficiency 
and the amount of hydrogen (assumed to be in the form of H2O or 
OH) was found to depend on the method of preparation. For the 
neutron diffraction studies reported in this paper two 10 gm sam- 
ples of B-PbO. were obtained from cycled commercial lead-acid 
battery plates. One cell contained H2SO, electrolyte while the 
other contained D2SQ, electrolyte. The diffraction data were ob- 
tained on the back scattering detectors (20 = +/- 160°) of the 
high resolution powder diffractometer at Argonne’s ZING-P’ 
pulsed neutron source. From these results it is clear that there are 
not large numbers of oxygen vacancies in electrochemically formed 
B-PbO, as had been previously suggested. If hydrogen is incorpo- 
rated as lattice water or hydroxl ions the oxygens of these species 
occupy regular oxygen sites. The observed existence of 3-5% lead 
vacancies suggests that charge balance may be achieved by incor- 
poration of H in the B-PbO; lattice. Within experimental uncertain- 
ties, the 0.21 H atoms per PbO: unit observed in the bulk sample is 
in general quantitative agreement with the refined lead (Pb**) va- 
cancy concentration. Unfortunately, the present results do not rule 
out the possible existence of an amorphous component or poorly 
crystallized surface layers. 
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REFER ALSO TO CITATION(S) 5775, 5858 


5804 (CONF-850871—21) Critical scattering in polymer 
melts. Bates, F.S.; Hartney, M.A.; Wignall, G.D. (Bell 
Labs., Murray Hill, NJ (USA); Oak Ridge National Lab., 
™ (USA)). Oct 1985. Contract AC05-840R21400. 17p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86003093. 

From International conference on neutron scattering; Santa 
Fe, NM, USA (19 Aug 1985). 

Critical phenomena in two classes of polymer melts have 
been examined by small-angle neutron scattering (SANS); single 
component block polymers which undergo an order-disorder phase 
transition, and binary polymer mixtures which exhibit classical 
liquid-liquid phase separation behavior. A model set of 1,4-polybu- 
tadiene-1,2-polybutadiene diblock copolymers containing perdeuter- 
ated 1,4-polybutadiene blocks were investigated by SANS in the 
disordered state. The SANS spectra exhibit a peak in the scattering 
intensity which diverges at the ordering transition, in close agree- 
ment with mean-field theory. Binary blends of perdeuterated and 
protonated 1,4-polybutadiene homopolymers have been found to 
form regular solutions characterized by an upper critical solution 
temperature (UCST). Near the critical point, these mixtures exhibit 
classical critical scattering as measured by SANS. The second set 
of results raises serious questions regarding the widely held assump- 
tion that deuterated and protonated polymers form ideal mixtures. 


5805 (SAND—85-1836) Linear viscoelastic material 
mode for SANCHO. Costin, L.S.; Stone, C.M. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Oct 1985. Contract 
AC04-76DP00789. 52p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE86003190. 

A linear viscoelastic material model has been written for the 
finite element computer code ©ANCHO. This material subroutine is 
— of modeling linear materials which exhibit both bulk and 

shear relaxation. In addition, temperature-dependent material re- 
sponse is included in the model in a manner consistant with the 
theory of thermorheologically simple materials. Both fluid-like and 
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solid-like behavior can be modeled. The formulation used in the 
subroutine can be applied to problems where both large strains and 
finite rotations occur. The results of several sample calculations are 
presented and compared with analytical solutions. 


5806 (SAND—85-2133) Mechanical properties of an 
aluminum-filled epoxy. Olsson, W.A.; Jones, A.K. (Sandia 
National Labs., Albuquerque, NM (USA)). Nov 1985. Con- 
tract AC04-76DP00789. 23p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86003963. 

A mechanical testing program has been carried out on an 
aluminum-filled epoxy. This material is used in the construction of 
stress gages that are used near underground explosions. The proper- 
ties are needed to properly calibrate the gages. The block from 
which the test samples were taken was characterized by measuring 
density and ultrasonic compressional and shear wave velocities. 
Test types included hydrostatic compression, triaxial compression, 
uniaxial strain loading followed by uniaxial strain unloading, and 
uniaxial strain loading followed by biaxial unloading. The highest 
confining pressures reached were in the neighborhood of 700 MPa. 
The material was found to be nonlinear over the entire range of 
each of the investigated variables. The stress-strain response can be 
classified as nonlinear, plastic-hardening; there is no definite yield 
point. Hardening rates increase with increasing confining pressure. 


5807 (UCRL—90085) Viscoelastic and aging character- 
istics of polymer. Feng, W.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 1985. Contract W-7405-ENG-48. 
4p. (CONF-850942—28). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85016083. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Study of mechanics for polymeric materials must consider 
both geometric and material nonlinearities. The additional viscoe- 
lastic and aging effects make the analytical study very difficult. In 
this paper, the viscoelastic effect of polymers subjected to simple 
extension is presented. The constitutive equation developed by 
Christensen is used. With two more material property functions, the 
constitutive equation is extended to include the aging effect of 
polymers. In experiments, the relaxation data for both unaged and 
aged specimens are obtained. Based on the formulation and test 
data, the viscoelastic and aging material properties are determined. 


5808 (UFRJ-IF—41/83) Permeability coefficient of 
proton irradiated polyethylene terephatalate thin films. Bas- 
sani, L.C.; Santos, W.M.S.; Marechal, B. (Rio de Janeiro 
Univ. (Brazil). Inst. de Fisica). 1983. 27p. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE85703290. 

The principle of operation of an apparatus developed to 
study gas permation through thin films is described and the meas- 
urement method is discussed. Use is made of diffusion theory to 
obtain a expression for the permeability coefficient as a function of 
the rate of increase of the pressure in the receiving volume. The 
Gibbs function for permeation of helium through Polyethylene Ter- 
ephtalate (P.E.T.) is determined. The permeability coefficient of 
helium is found to increase significantly with the range of the im- 
planted protons although the incident charge has been kept con- 
stant. The hypothesis of structural modifications of the proton im- 
planted P.E.T. seems to be confirmed by small-angle X-ray scatter- 
ing experiments on the irradiated samples. 


5809 2°Si nuclear magnetic resonance study of plasma- 
polymerized hexamethyldisiloxane. Assink, R.A.; Hays, A.K.; 
Bild, R.W.; Hawkins, B.L. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Journal of Vacuum Sci- 
ence and Technology, A: Vacuum, Surfaces, and Films; 3: No. 
6, 2629-2633(Nov 1985). Contract AC04-76DP00789. 

The structure of plasma-polymerized hexamethyldisiloxane 
(PP-HMDSO) was studied by *°Si nuclear magnetic resonance 
(NMR) using magic angle spinning and cross-polarization tech- 
niques. Spectra of the PP-HMDSO were recorded before and after 
it had been subjected to successive heat treatments in air at 100, 
200, and 300 °C. The spectra exhibit major peaks at +11 ppm, -18 
ppm, -55 to -64 ppm, and -99 to -106 ppm with respect to tetra- 
methylsilane. These shifts correspond to silicon bonded to one, two, 
three, and four oxygens, respectively. The broadness of the tri- and 
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tetrafunctional silicon peaks is attributed to SiOH or SiOCHs func- 
tional groups in addition to the normal SiOSi moieties. Minor peaks 
at -5 and -33 ppm are attributed to mono- and difunctional silicons 
in which one of the methyl groups has been replaced by a hydro- 
gen. As the material is heat treated there is a tendency for the PP- 
HMDSO to form additional silicon—oxygen bonds. Spectra simula- 
tions show that the oxygen content increases from 16 to 30 wt. % 
during the course of the heat treatment.. The silicon to oxygen 
weight percent ratios measured by NMR spectra simulation and 
neutron activation analysis are comparable and decrease monotoni- 
cally as the heat treatment progresses. 
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REFER ALSO TO CITATION(S) 5056, 5057, 5059, 5060, 5061, 5065, 5074, 
5145, 5283, 5771, 5788, 5975, 6139, 6687 


5810 (AD-A—157266/8/XAB) Rapid synthesis of 
indium phosphide. Adamski, J.A.; Ahern, B.S. (Air Force 
Rome Air Development Center, Hanscom AFB, MA 
(USA). Deputy for Electronic Technology). 28 Jun 1985. 
5p. (RADC/ETR—85-0008). NTIS, PC A02/MF AO1. 

A method for the high-pressure synthesis (440 psi) of InP is 
investigated. Independent temperature control of a three-zone fur- 
nace incorporating a heat pipe provides a stable temperature profile 
throughout the synthesis cycle. Internal/external pressure control 
of the quartz ampoule is maintained by use of a water-cooled baffle 
and a temperature/pressure balancing program. Complete synthesis 
is achieved in less than 5 h. 


5811 (BLG—560) Incorporation of Fe,O;, FeO and 
AbLOs in silicate glasses and its effect on their structure and 
chemical stability. Van Iseghem, P.; De Grave, E.; Peters, 
L.; De Batist, R. (Centre d’Etude de l’Energie Nucleaire, 
Brussels (Belgium)). Sep 1983. 11lp. (CONF-830738—3). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85901917. 

From 13. international congress on glass; Hamburg, F.R. 
Germany (4 Jul 1983). 

Both Fe** and Fe* ions occupy octahedrally and tetrahe- 
drally coordinated sites in the glass matrix. The fraction tetrahe- 
drally coordinated Fe ions is probably larger than for Fe**. It is 
suggested that the tetrahedral sites correspond to glass network 
forming sites. Up to 12.5 and 20 mole % Fe2Os and Fe2Oz, respec- 
tively, can be incorporated in the glass matrix. For Fe,O/sub x/ 
smaller than 10 mole % the corrosion rates increase strongly with 
increasing Fe,O/sub x/ (x = 2 or 3) content. No beneficial influ- 
ence from the apparently larger amount tetrahedrally coordinated 
Fe* ions upon the corrosion rate is observed. Partial replacement 
of Fe,O/sub x/ by AlOs yields decreased corrosion rates, especial- 
ly for x = 3. For Fe,O/sub x/ greater than 10 mole % the chemi- 
cal stability of the Fe** glasses is a factor x 10 better than for the 
corresponding Fe* glasses (both with and without AlOs), due to 
the beneficial effect of a magnetite (FesO,)-like spinel phase which 
is formed upon glass preparation. 


5812 (BNL—36682) Aluminum and boron phosphates as 
possible proton conductors. Montoneri, E.; Salzano, F.J.; 
Giuffre, L. (Brookhaven National Lab., Upton, NY (USA)). 
May 1985. Contract AC02-76CHO00016. 19p. (CONF- 
850799—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86002508. 

From 4. IEA task workshop on electrolytic hydrogen pro- 
duction; Julich, F.R. Germany (14 Jul 1985). 

The chemical stability and conductivity of boron and alumi- 
num phosphates in steam are reported for P/B and P/A1 atomic 
ratios greater than unity at temperatures from 100° to 280°C and 
steam pressures to 5 atmospheres. Al(POs)3 and Hz A1PsO;o under- 
go the reactions Al (POs); + He) in equilibrium H2AIPsOi0 and 
HeAlPsOi0 + AIPO, + H2O.P20s(g). At 280°C and a steam pres- 
sure of 5 atmospheres gauge the product is mixture of AIPO, and 
HeALPs;Ov0, while the conductivity of this solid is in the range of 
10-2 ohm~' cm~*. The boron phosphates lose material and exhibit 
poor conductivity under similar conditions due to the instability of 
the BPO, phase as a result of the reaction 2BPO, + 6 HxO — 
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B2O3.3H2O(g) + P2Os. 3H2O(g). As a result of dehydration or hy- 
drolytic reactions an increase in water vapor pressure does not 
always lead to increased conductivity even at higher temperature. 


5813 (CBPF-PRS—008/83, pp 262-290) Solid spectros- 
copy: semiconductors. Silva, C.E.T.G. da. (Universidade Es- 
tadual de Campinas, Brazil). 1983. (In Portuguese). B. File 
Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Photoemission as technique of study of the semiconductor 
electronic structure is shortly discussed. Homogeneous and hetero- 
geneous semiconductors, where volume and surface electronic 
structure, core levels and O and H chemisorption in GaAs, 
Schottky barrier are treated, respectively. Amorphous semiconduc- 
tors are also discussed. 


5814 (CBPF-PRS—008/83, pp 291-301) Phase transi- 
tions in two-dimensional systems, Salinas, S.R.A. (Sao Paulo 
Univ., Brazil). 1983. (In Portuguese). B. File Number 
DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Some experiences are related using synchrotron radiation 
beams, to characterize solid-liquid (fusion) and commensurate solid- 
uncommensurate solid transitions in two-dimensional systems. Some 
ideas involved in the modern theories of two-dimensional fusion are 
shortly exposed. The systems treated consist of noble gases 
(Kr,Ar,Xe) adsorbed in the basal plane of graphite and thin films 
formed by some liquid crystal shells. 


5815 (CBPF-PRS—008/83, pp 302-314) Defects in 
semiconductors. Pimentel, C.A.F. (Sao Paulo Univ., Brazil). 
1983. (In Portuguese). B. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Some problems openned in the study of defects in semicon- 
ductors are presented. In particular, a review is made of the more 
important problems in Si monocrystals of basic and technological 
interest: microdefects and the presence of oxigen and carbon. The 
techniques usually utilized in the semiconductor material character- 
ization are emphatized according its potentialities. Some applica- 
tions of x-ray techniques in the epitaxial shell characterization in 
heterostructures, importants in electronic optics, are shown. The in- 
crease in the efficiency of these defect analysis methods in semicon- 
ductor materials with the use of synchrotron x-ray sources is 
shown. 


5816 (CBPF-PRS—008/83, pp 339-347) Synchrotron 
radiation in material science. Zanotto, E.D. (Sao Carlos 
Univ. (Brazil). Gort de Engenharia de Materiais). 1983. (In 
Portuguese). NTIS (US Sales Only), PC A20/MF A01. File 
Number Dis37033 10. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A brief review on the several experimental techniques 
(XRD, SAXS, EXAFS, IRRS, etc.) which, utilizing of synchrotron 
radiation can be applied in glass structural studies, is presented. The 
major part of these techniques can be also used for studies of other 
materials such as polymers, metals, etc. 


5817 (CONF-841157—97) Damage nucleation in Si 
during ion irradiation. Holland, O.W.; Fathy, D.; Narayan, 
J. (Microelectronics Center of North Carolina, Research 
Triangle Park (USA)). 1984. Contract AC05-840R21400. 
6p. IS, PC A02/MF A0l; GPO Dep. File Number 
DE86002276. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

Damage nucleation in single crystals of silicon during ion ir- 
radiation is investigated. Experimental results and mechanisms for 
damage nucleation during both room and liquid nitrogen tempera- 
ture irradiation with different mass ions are discussed. It is shown 
that the accumulation of damage during room temperature irradia- 
tion depends on the rate of implantation. These dose rate effects are 
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found to decrease in magnitude as the mass of the ions is increased. 
The significance of dose rate effects and their mass dependence on 
nucleation mechanisms is discussed. 


5818 (CONF-841157—98) Transient enhanced diffusion 
and gettering of dopants in ion implanted silicon. Pennycook, 
S.J.; Narayan, J.; Culbertson, R.J. (Oak Ridge National 
Lab., ™ (USA)). 1984. Contract AC05-840R21400. 7p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86002271. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

We have studied in detail the transient enhanced diffusion 
observed during furnace or rapid-thermal-annealing of ion-implant- 
ed Si. We show that the effect originates in the trapping of Si 
atoms by dopant atoms during implantation, which are retained 
during solid-phase-epitaxial (SPE) growth but released by subse- 
quent annealing to cause a transient dopant precipitation or profile 
broadening. The interstitials condense to form a band of dislocation 
loops located at the peak of the dopant profile, which may be dis- 
tinct from the band formed at the original amorphous/crystalline 
interface. The band can develop into a network and effectively 
getter the dopant. We discuss the conditions under which the vari- 
ous effects may or may not be observed, and discuss conflicting ob- 
servations on As* implanted Si. 


5819 (CONF-841157—99) Thermal annealing of vacancy 
and interstitial loops in ion irradiated copper. Larson, B.C.; 
Noggle, T.S.; Barhorst, J.F. (Oak Ridge National Lab., TN 
(USA); Emerson Electric Co., St. Charles, MO (USA)). Jan 
1985. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002272. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

X-ray diffuse scattering has been used to study the thermal 
annealing of vacancy and interstitial loops in Ni-ion irradiated 
copper. The diffuse scattering formalism is reviewed and diffuse 
scattering measurements are reported on liquid-He temperature Ni- 
ion irradiated copper after annealing to 40, 275, and 300°C. Size 
distributions are presented for vacancy and interstitial loops after 
each anneal and the thermal-induced changes are discussed in terms 
of loop dissolution and coalescence. 


5820 (CONF-851048—10) Influence of preparation con- 
ditions on electronic resistivity of LiFeO. synthesized in 
molten carbonates. Minh, N.Q.; Kucera, G.H.; Smith, J.L. 
(Argonne National Lab., IL (USA)). 1985. Contract W-31- 
109-ENG-38. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003065. 

From 168. meeting of the Electrochemical Society; Las 
“ee NV, USA (13 Oct 1985). 

iFeO2 has been synthesized in molten LieCO3-K2COs; eu- 

tectic . different temperatures and under different gas environ- 
ments. The electronic resistivity of LiFeO. was found to be de- 
pendent on the partial pressure of CO2 above the carbonate melt. A 
model for nonstoichiometric LiFeO2 has been proposed to explain 
these experimental results. Dependence of resistivity on the synthe- 
sis temperature was also observed. 


5821 (DOE/ER/01198—T10) Study of tunneling impu- 
rities in alkali halides at low temperatures. Dobbs, J.N. (Illi- 
nois Univ., Urbana (USA)). 1985. Contract AC02- 
76ERO1198. 138p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
File Number DE86003152. 

The impurity tunneling systems of Li* in KCl and CN™ in 
KBr have been studied by means of specific heat (C) and thermal 
expansion (a) measurements obtained at temperatures between 0.09 
and 10°K. For the Li* defects, a peak occurs in the thermal expan- 
sion near 1°K which is qualitatively similar to the Schottky anoma- 
ly observed in the specific heat. For T > 0.6 K, the Grueneisen 
parameter, GAMMA, proportional to 3a/C, is isotropic and equal 
to +150 +- 15 independent of temperature and lithium isotope. At 
lower temperatures, GAMMA becomes temperature dependent and 
anisotropic with respect to crystal orientation, probably because of 
interactions between Li* sites. All measurements were for Li* con- 
centrations <200 ppM. The KBr:CN system has been studied for 
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CN™ concentrations ranging from 0.034% to 50%. At the lowest 
concentration, the thermal expansion consists of a positive peak 
near 1°K (GAMMA =~ +50) and a negative peak near 0.2°K 
(GAMMA = -100). As the CN~ concentration is increased, the 
thermal expansion becomes smaller in magnitude and in tempera- 
ture dependence as the orientational glass phase develops. At 50% 
concentration, the thermal expansion (with GAMMA = +1) is 
similar to that of many amorphous solids. 


5822 (DOE/ER/10107—29) ADIP research at MIT: 
status report. Grant, N.J.; Harling, O.K. (Massachusetts 
Inst. of Tech., Cambridge "(USA). Mosher Reactor Lab.). 
Sep 1985. Contract ‘ACO02-78ER 10107. 40p. (MITNRL— 
014). NTIS, PC A03/MF A01; GPO Dep. File Number 
DE86002585. 

This report emphasizes the progress made in the project 
period January to September 1985 in the areas of ferritic alloy de- 
velopment, copper alloy irradiation, and austenitic alloy irradiation. 
The progress described is also placed in the context of work done 
in previous project periods, giving a concise summary of the 
achievements made in these three areas. A summary of the status of 
the MIT miniature disk bend test is also given. 


5823 (DOE/ER/45041—1) Modifications of properties 
of benzene-derived fibers by intercalation and implantation. 
Final report, August 1, 1983-July 31, 1985. Dresselhaus, 
M.S. (Massachusetts Inst. of Tech., Cambridge (USA). 
Center for Materials Science and Engineering). 27 Oct 1985. 
Contract AC02-83ER45041. 13p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86003384. 

A major effort was devoted to studying the damage process 
associated with ion implantation of graphite and its subsequent re- 
growth using high resolution transmission electron microscopy. 
Graphite fibers were used. Previous studies of thermal transport in 
graphite and graphite intercalation compounds were extended to 
single fibers, leading to more controlled transport measurements 
and the discovery of new transport phenomena. Measurements on 
pristine graphite fibers confirmed the Bright model for the negative 
magnetoresistance of pregraphitic fibers at low magnetic fields (= 
1.4 Tesla); at higher magnetic fields, the ionized impurity scattering 
mechanism was introduced to explain deviations from the Bright 
model. Thermal conductivity measurements over a wide tempera- 
ture range on vapor-grown carbon fibers annealed at various tem- 
peratures showed a direct correlation between the defect-limited 
phonon mean free path L/sub phi/ and the correlation length L/ 
sub a/ measured by Raman scattering. The favorable geometry of 
the benzene-derived fibers permitted fiber exfoliation with large in- 
creases. Ion implantation could be used to modify the near-surface 
properties of graphite fibers to enhance their adhesion to epoxies, 
which could be of significant use in the preparation of carbon- 
carbon composites. New research areas included the preparation 
and subsequent studies of hydrogenated graphite intercalation com- 
pounds KH/sub x/-GICs, including the stabilization of the super- 
conducting transition temperature of the first stage KHg-GICs 
through hydrogenation. 


5824 a cone, 2 Protonic conduction in ac- 
ceptor-doped KTaO; crystals. Lee, W.K.; Nowick, A.S.; 
Boatner, L.A. (Columbia Univ., New York (USA). School 
of Mines; Oak Ridge National Lab., TN (USA)). 1984. Con- 
tract ACO0S5- S40R 1400;FG02-85ER45187. Sp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86001876. 

Crystals ‘of KTaO; doped with Cu, Fe* or Ni* can be 
charged with H* by heating in water vapor. Such crystals then 
become protonic conductors with an activation energy for proton 
hopping of ~1 eV. The isotope effect is studied by replacing H* 
by D*. 10 refs., 5 figs. 


5825 (IAE—3917/9) Structure of metallic glasses 
formed during metal melts solidification. Kraposhin, V.S.; 
Il'in, A.L.; Baranov, V.Yu.; Sebrant, A.Yu. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1984. 16p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85703293. 
A possibility of non contradictory interpretation of diffrac- 
tion patterns obtained from metallic glasses as well as data on phys- 
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ical properties without resorting to the representation on amor- 
phous structure is shown. In conformity with the developed con- 
cepts the metallic glasses can be described as ultradispersive eutec- 
tic mixtures with specific scale of heterogeneities of 10~7 cm order 
whereas melt-glass transition is described. 


5826 (iC—84/137) Electrical conductivity for the 
mixed-valence model with d-f correlations. Borgiel, W.; 
Matlak, M. (International Centre for Theoretical Physics, 
Trieste (Italy)). Aug 1984. 10p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85703294. 

The static electrical conductivity of mixed-valence systems is 
calculated in the model of Matlak and Nolting [Solid State 
Commun., 47, 11 (1983); Z. Phys., B55, 103 (1984)]. The method 
takes into account the atomic properties more exactly than those 
connected with bands, and hence emphasizes the ionic aspect of the 
problem in some way; indeed, the calculations overestimate the 
atomic properties. Some results are presented in a graph. It is found 
that the electrical conductivity depends strongly on temperature 
and the electron-hole attraction constant. 


5827 (LBL—19764) Electron microscopy of reactions on 
compound semiconductor surfaces. Sands, T.; Keramidas, 
V.G.; Washburn, J.; Gronsky, R. (Bell Communications Re- 
search, Inc., Murray Hill, NJ (USA); Lawrence Berkeley 
Lab., CA (USA)). Aug 1985. Contract AC03-76SF00098. 
29p. (CONF-8506207—1). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86000623. 

From Electronic materials conference; Boulder, CO, USA 
(18 Jun 1985). 

In compound semiconductor discrete devices and integrated 
circuits, interfacial structure and integrity in multilayered structures 
is of paramount importance. Ohmic contacts, Schottky barriers, 
interconnect metallizations, active and passive dielectric layers and 
implanted or chemically formed semiconductor heterojunctions are 
attained by the deposition of reactant species and subsequent ther- 
mal treatment. The performance criteria and long-term reliability of 
such structures require that the interfaces be planar and the reacted 
layers be laterally uniform. Application of transmission electron mi- 
croscopy to the study of such structures leads to an understanding 
of the factors which influence and often control the evolution of 
interfacial compositions and morphologies during deposition and 
annealing. In this paper, four types of reactions on compound semi- 
conductors (formation of layered binary compounds, formation of 
ternary phases, cation exchange and anion accumulation) are de- 
scribed and illustrated with electron microscopy results from select- 
ed examples. These studies reveal the roles of interfacial native 
oxides, surface mobilities of reactant species and defects in the first 
product phases in the development of reacted film morphologies. 


5828 (LBL—20185) Evidence for room temperature tun- 
neling recombination in amorphous silicon. Dersch, H.; 
Amer, N.M. (Lawrence Berkeley Lab., CA (USA)). Jun 
1985. Contract AC03-76SF00098. 5p. (CONF-8509201—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86002873. 

From 11. international conference on amorphous semicon- 
ductors; Rome, Italy (2 Sep 1985). 

Room temperature nonradiative recombination in a-Si:H is 
directly studied by measuring the thermal expansion of the sample 
due to the heat released during recombination. The nonradiative 
lifetime is longest for undoped and shortest for doped material. 
This is the opposite of the photoconductivity behavior. It is con- 
cluded that the recombination rates are decoupled from the free 
carrier densities which is direct evidence that recombination pro- 
ceeds via tunneling between localized states even at room tempera- 
ture. 


(NUREG/CR—2315) Effect of pretreatment on 
the. initial reaction rates of PGX and H451 graphites with 
H2O and O2. Eto, M.; Growcock, F.B. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Sep 1981. Contract AC02- 
76CH00016. 17p. (BNL-NUREG—51447). NTIS, PC A02/ 
MF AOl1 - GPO. File Number T186000180. 
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Initial reaction rates were examined for PGX and H451 gra- 
phites exposed to different atmospheres prior to oxidation in 2% 
H2O/He or 2% O2/N2. Exposure to ambient air or 2% H2O/He at 
room temperature caused high initial reaction rates of PGX and 
H451 graphites oxidized in 2% HzO/He at 750°C or 800°C, which 
may be attributed to oxidant adsorption prior to oxidation. High 
initial reaction rates were not observed when the specimens were 
exposed to He without H2O before oxidation. Exposure of the gra- 
phites to inert gas at 750 or 800°C resulted in very high initial reac- 
tion rates, especially in the case of PGX graphite; this phenomenon 
may be attributed to catalysis by metallic impurities which are acti- 
vated upon reduction by the graphite matrix. 


5830 (SAND—85-0793C) Sol-gel transition in simple 
silicates III. Structural studies during densification. Brinker, 
C.J.; Tallant, D.R.; Roth, E.P.; Ashley, C.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 15p. (CONF-8409293—1). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE86002170. 
From 3. international workshop on gels; Montpellier, France 


(12 Sep 1984). 

Raman spectroscopy and DSC were used to determine the 
structure and average heat of formation of siloxane species formed 
during the gel-to-glass conversion. Based on structural studies of 
cyclic model compounds and MO calculations of ring strain ener- 
gies, it is concluded that 3 and 4-fold siloxane rings are responsible 
for the strong Raman bands at 608 and 490 cm™’}, respectively. 


(SAND—85-0908C) Continuum damage mechanics 
studies on the dynamic fracture of concrete. Chen, E.P. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 30p. (CONF-851247—1). 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86002584. 

From Cement-based composites: strain rate effect on fracture 
conference; Boston, MA, USA (2 Dec 1985). 

The dynamic fracture of concrete in tension is studied by ap- 
plying a continuum damage model. In this model, the degree of 
damage in concrete corresponds to the fraction of concrete volume 
that has been tension relieved, and tensile microcracking has been 
taken as the damage mechanism. In compression, the concrete is as- 
sumed to respond in an elastic/perfectly plastic manner. Strain-rate 
effects have been explicitly included in the model. Accumulation of 
damage in the material is reflected by the progressive weakening of 
the material stiffness. Examples involving center- and edge-cracked 
plate specimens subjected to the action of step and ramp loads are 
used to demonstrate the material responses predicted by the model. 
The bulk pressure versus strain relationships at locations close to 
the crack tip clearly show strain-softening behavior. The damage 
tends to localize around the crack and its extent in the specimen is 
dependent upon both the crack geometry and the loading type. 
These results are presented and their implications are discussed. 
The model has been successfully applied to predict the responses of 
oil shale in blasting operations. 9 refs., 22 figs. 


5832 Growth and characterization of GaAs/Ge epilayers 
grown on Si substrates by molecular beam epitaxy. Sheldon, 
P.; Yacobi, B.G.; Jones, K.M.; Dunlavy, D.J. (Solar Ener rey 
Research Institute, Golden, Colorado # 80401). Journal of 
plied Physics; 58: No. 11, 4186-4193(1 Dec 1985). Contract 
4.C02- 83CH10093. 

Epitaxial GaAs/Ge films are grown by molecular beam epi- 
taxy (MBE) on Si substrates. The effect of various MBE growth 
conditions on the sample morphology, the defect density, and the 
optical properties of GaAs and Ge epilayers is examined. Scanning 
electron microscopy, plan-view and cross-sectional transmission 
electron microscopy, reflection high-energy electron diffraction, 
and photoluminescence are used to characterize epitaxial layers. It 
is found that the defect density decreases with increasing epilayer 
thickness. This is due to an annihilation process that affects both 
threading dislocations and stacking faults. The substrate tempera- 
ture during Ge growth is found to affect the properties of both the 
Ge and GaAs films. GaAs surface morphology degrades and the 
stacking fault density increases at high Ge buffer-layer substrate 
temperatures; however, the threading dislocation density remains 
unchanged. Variations in growth conditions are correlated with 
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defect densities and luminescence efficiencies to determine material 
quality and optimize growth conditions. 


Electrical conductivity of p-type CulnSe. thin 

me Datta, T.; Noufi, R.; Deb, S.K. (Physics and Astrono- 

ent, University of South Carolina, Columbia, 

South Carolina 29209). Applied Physics Letters; 47: No. 10, 
1102-1104(15 Nov 1985). tract AC02-83CH10093. 

The dark ohmic conductivity o(T) of several p-type 
CulnSe, thin films of different compositions was measured in 
vacuum in the temperature range 100—350 K. The room-tempera- 
ture resistivity of Cu-rich, highly conducting films and the Cu-poor. 
highly resistive films varied by seven orders of magnitude. For the 
most conducting films (Cu:In>1, rho~0.1 2 cm), o(T) was pseu- 
dometallic, i.c., do/dT< or ~0. The Cu-poor films exhibited a 
thermally activated conductivity, i.c., o(T) = oo exp(-E/kT), over 
a considerable temperature range. The data of post-deposition 
anneal in air and subsequently in hydrogen are in excellent agree- 
ment with Meyer—Neldel type of conduction, ie., o(T) = ooo 
exp(-E/kTo)exp(E/kT). We attribute this behavior to the compensa- 
tion of the films by oxygen. 


5834 Chemical environment and Ce valence: Global 
trends in transition-metal compounds. Neifeld, R.A.; Croft, 
M.; Mihalisin, T.; Segre, C.U.; Madigan, M.; Torikachvili, 
MS.; Maple, M.B.; DeLong, L.E. (Physics Departmen’ ont, 
Rutgers University, Piscataway, New Jersey 08854). Physi 
cal Review [Section] B: Condensed Matter; 32: No. 10, 6928- 
6931(15 Nov 1985). Contract AS05-82ER12061:AS03- 
76ER70227. 

Results of L/sub III/ absorption spectroscopy measurements 
on a wide range of Ce—transition-metal (T) compounds are pre- 
sented and Ce valence-state estimates are made. We are able to 
identify extremely regular trends in the response of the Ce valence 
and Ce-T hybridization strength to systematic variations in the 
solid-state chemical environment. Our work facilitates identification 
of the specific elements in the T-metal electronic structure which 
drive the Ce valence-state change. 


5835 | omnes of dislocations and point de- 
fects in plastically deformed silicon. Omling, P.; Weber, 
E.R.; Montelius, L.; Alenandes, Ha i H.; Michel, .. (Center for 
Advanced Materials, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Physical 
Review [Section] B: Condensed Matter; 32: No. 10, 6571- 
6581(15 Nov 1985). Contract AC03-76SF00098. 

Energy levels of defect states introduced by plastic deforma- 
tion of n-type silicon have been studied by capacitance transient 
spectroscopy. From the observed properties of the defects, it is 
concluded that two different types of defects are produced. The 
first type is interpreted as point defects located in the vicinity of, or 
inside, dislocations. These deep-level defects have been analyzed in 
a model involving level broadening due to strain fields and/or 
defect interaction. The analysis gives information on thermal emis- 
sion rates, capture cross sections, ionization energies, and deep-level 
broadenings. In addition, this analysis allows for the determination 
of accurate defect concentrations. From the improved concentra- 
tion measurements it has been possible to determine the dependence 
of the repulsive potential (responsible for the unusual capture mech- 
anism) on the filling times during the capture process. The second 
type of defects seems to be directly related to dislocations, but their 
physical properties could not be determined unambiguously. Com- 
parison of the deep-level transient spectroscopy (DLTS) and EPR 
results allowed tentative identification of the different DLTS lines 
with particular EPR spectra, and thus conclusions about the micro- 
scopic models for different defects. The quantitative comparison of 
defect concentrations measured by DLTS and EPR also suggests 
that in strongly deformed silicon, part of the EPR lines might be 
broadened due to imperfections in the lattice surrounding the para- 
magnetic center. 
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Magnetic-field-induced localization in InSb and 
He/sub 0.79/Cd/sub 0.21/Te. Shayegan, M.; Goldman, V.J.; 
Drew, H.D.; Nelson, D.A.; Tedrow, P.M. (Department of 
Electrical Engineerin, Princeton University, Princeton, 
New Jersey 08544). Physical Review [Section] B: Condensed 
Matter; 32: No. 10, 6952-6955(15 Nov 1985). Contract 
FG05-84ER45071. 

Transport measurements on n-type InSb are reported which 
display novel effects similar to those recently reported for Hg/sub 
0.79/Cd/sub 0.21/Te near the magnetic-field-induced metal-insula- 
tor transition. We observe anisotropic temperature dependence of 
the longitudinal and transverse resistances at low fields, followed 
by an anomalous behavior of the transverse and Hall resistances 
below the localization field. The data for the two systems are com- 
pared, and the universality of the effects is discussed. 


Pulsed laser damage to optical fibers. Allison, 
Si Ws Gillies, G.T.; Magnuson, D.W.; Pagano, T.S. (Martin 
Marietta Energy Systems, Inc., Post Office Box P, Oak 
Ridge, Tennessee 37831). ‘Applied Optics; 24: No. 19, 3140- 
3145(1 Oct 1985). Contract AC05-840R21400. 

This paper describes some observations of pulsed laser 
damage to optical fibers with emphasis on a damage mode charac- 
terized as a linear fracture along the outer core of a fiber. Damage 
threshold data are presented which illustrate the effects of the fo- 
cusing lens, end-surface preparation, and type of fiber. An explana- 
tion based on fiber-beam misalignment is given and is illustrated by 
a simple experiment and ray trace. 


5838 Photoelectrochemical characterization of CdSnP2 
. Folmer, J.C.W.; Parkinson, B.A.; Turner, J.A.; 
Tuttle, J.R. (Solar Energy Research Institute, Photoconver- 
sion Research Branch, Golden, Colorado). Journal of the 
Electrochemical Society; 132: No. 8, 1608-1611(Jul 1985). 
Crystals of the II-IV-V2 chalcopyrite semiconductor, 
CdSnP?, were grown from a tin melt. Photoelectrochemical tech- 
niques were used to characterize the properties of this material. 
Doping level, carrier type, optical transitions, absorptic coefficient, 
and minority carrier diffusion length were determined and com- 
pared with value obtained with other techniques. Polysulfide elec- 
trolytes were found to be most suitable for the formation of liquid 
junctions, but did not completely stabilize the material during ex- 
tended illumination and resulted in the formation o a CdS over- 
layer. 


5839 Thermal annealing of Si-N absorption bands in ni- 
trogen-implanted silicon. Stein, H.J. (Sandia National Lab- 
oratories, Albuquerque, NM). Journal of the Electrochemical 
Society; 132: No. 3, 668-670(Mar 1985) 

The behavior of nitrogen in silicon after implantation and 
annealing has been investigated by infrared (IR) absorption. Con- 
centrations of N were chosen to represent those implanted into the 
Si layers in the formation of buried silicon nitride layers. Local 
mode frequencies similar to those for Si doped with N in the melt 
are observed after implantation. Intensities for the IR bands associ- 
ated with the local modes increase when displacement damage is 
removed by annealing at temperatures between 200° and 600°C. 
Precipitation of implanted N upon annealing at 750°C is suggested 
to explain the appearance of additional Si-N bands with frequencies 
near those for Si-N absorption in crystalline SisN,. Annealing at 
900°C is required to remove Si-N absorption bands, whereas 600°C 
annealing remove Si-O bands in Oimplanted Si. This difference may 
be important for ion and temperature selection when forming 
buried dielectric layers by ion implantation since impurity-defect 
accumulation must be controlled to maintain crystallinit in the Si 
overlayer. 


5840 The effects of surface energetics and surface oxide 
layers on the cyclic voltammetry of metallocenes at nonillu- 
minated p-InP electrodes. Koval, C.A.; Austermann, R.L.; 
Parkinson, B.A.; Turner, J.A. (Department of Chemistry 
University of Colorado, Boulder, Colorado). Journal of the 
Electrochemical Society; 132: No. 3, 613-623(Mar 1985). 
Electron-transfer processes at highly doped p-InP electrodes 
were investigated by monitoring the cyclic voltammetric dark cur- 
rents of a series of metallocenes in acetonitrile solutions. The formal 
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reduction potentials of the metallocenes span the bandgap of InP, 
allowing a comparison of the cyclic voltammetric response as a 
function of the formal reduction potential and the energetic condi- 
tion of the electrode surface. Since the electro transfer of all of the 
metallocenes was electrochemically reversible on the timescale of 
cyclic voltammetry at a platinum electrode, differences in the vol- 
tammetric responses at p-InP were attributed to processes within 
the semiconductor or to surface phenomena. The energetic condi- 
tion of the electrode surface during the cyclic voltammetric experi- 
ment was monitored by measurements of the capacitance of the 
space-charge region. Although a simple chemical etching and elec- 
trochemical cycling procedure yielded reproducible surface energe- 
tics, the p-InP/oxide/CHsCN interface responded ideally to 
changes in electrode potential over a range of only about 0.8V. Me- 
tallocene redox couples with E°’ located within that range exhibit- 
ed reversible cyclic voltammetry when the experiment was per- 
formed within that range. The couples with E°’ located outside of 
the ideal range displayed irreversible cyclic voltammetry. Voltam- 
metric responses for p-InP electrodes with different crystal orienta- 
tions and doping densities were compared. 


5841 Crystallographic growth forms of silicon on a free 
melt surface. Ciszek, T.F. (Solar Energy Res Inst., Golden, 
Co). Journal of the Electrochemical Society; 132: No. 2, 422- 
427(Feb 1985). 

Crystallographic growth forms and radial growth-rate aniso- 
tropies of point-nucleated, dislocation-free silicon sheets spreading 
horizontally on the free surface of a silicon melt have been meas- 
ured for (100), (110), (111), and (112) sheet planes. 16 mm movie 
photography was used to record the growth process. Analysis of 
the sheet edges has lead to predicted geometries for the tip shape of 
unidirectional, dislocation-free, horizontally growing sheets propa- 
gating in various directions within the above-mentioned planes and 
provides a crystallographic description of the radial leading edges 
of the solid/liquid interface during flat-top transition growth in 
Czochralski pulling. 


5842 Low-activation-energy conduction in polycrystal- 
line a-AlLOs; doped with Si and Na. Lee, C.H.; Kroger, F.A. 
Journal of the American Ceramic Society; 68: No. 2, 71- 
73(Feb 1985). 

Polycrystalline AlOs containing a glassy aluminosilicate 
second phase displays a low-activation-energy conductivity when 
Na is present. The conductivity is ionic in nature at high oxygen 
pressure and electronic at low oxygen pressure and is attributed to 
the migration of Na* ions and electrons through the second phase 
present at triple junctions. A smaller lowactivation-energy conduc- 
tivity is found in the absence of sodium, but in that case the low- 
activation-energy branch has different properties. AlzOs:Na without 
silicon has no lowtemperature low-activation-energy branch. 


5843 Electrical conductivity of polycrystalline AIO; 
doped with silicon. Lee, C.H.; Kroger, F.A. (Department of 
Materials Science, University of Southern California, Los 
Angeles, California). Journal of the American Ceramic Socie- 
ty; 68: No. 2, 92-99(Feb 1985). 

Direct current conductivity was measured for polycrystal- 
line AlzOs doped with silicon, which is found to act as a single 
donor, the donor level lying = 165 kJ/mol (@1.7 eV) below the 
conduction band. Silicon in excess of the solubility limit (&220 ppm 
at 1500°C, 300 ppm at 1600°C) is present as a glassy aluminosilicate 
second phase. Silicon dissolved in AlzOs tends to segregate at grain 
boundaries. 


5844 Recent developments with high temperature stabi- 
lized-zirconia pH sensors. Danielson, M.J.; Koski, O.H.; 
Meyers, J. (Pacific Northwest Laboratory, Richland, WA). 
Journal of the Electrochemical Society; 132: No. 2, 296- 
301(Feb 1985). 

The pH response of 8 weight percent yttria-stabilized zir- 
conia sensors is examined over a temperature range of 373-573 K. 
Good pH response was found throughout the temperature range. 
The internal half-cell was discovered to be poised by oxygen, 
which permits some simplification in the calibration of the sensor. 
Activation energy measurements imply that the primary conduction 
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process involves the oxide ion. An improved electrical/mechanica 
seal is also discussed. 


5845 Electrical resistivity of aluminum carbide at 990- 
1240 K. King, W.R.; Dorward, R.C. (Kaiser Aluminum and 
Chemical Corporation, Center for Technology, Pleasanton, 
California). Journal of the Electrochemical Society; 132: No. 
2, 388-389(Feb 1985). 

In the conventional aluminum electrolytic reduction process, 
a molten metal pool is contained in a carbon cell bottom. Since the 
standard free energy of the reaction 4Al + 3C —> ACs is about - 
145 kJ/mol at 1273 K (1), it is not surprising that aluminum carbide 
(AlL,Cs) can form at the interface between the metal and the carbon. 
An AkCs reaction layer is thought to be responsible for a signifi- 
cant voltage drop, thereby reducing the energy efficiency of the re- 
duction process (2). To gain a better understanding of the voltage 
drop that could be expected in this region, the electrical resistivity 
of Al,Cs was measured at temperatures of interest (990-1240 K). 
Several methods of preparing Al,Cs, including reactions of carbon 
with AlOs, AIPO,, and aluminum metal at temperatures up to 1770 
K, were tried before one was found that produced material of suffi- 
cient purity and yield. The process finally used consisted of heating 
a mixture of 0.5 mm diam aluminum shot, high purity graphite, and 
natural cryolite in a graphite boat to about 1570 K in purified 
argon. The temperature was then raised to about 1770 K, allowing 
the cryolite to volatilize. The amount of carbon used was only 
97.8% of theoretical stoichiometric quantity, as it was found that a 
slight excess of aluminum was necessary, especially when conduct- 
ing the reaction in a graphite boat. When the boats were removed 
from the furnace, a dark crust covered the Al,Cs, which was bright 
orange in color. The Al,Cs reaction product was analyzed for alu- 
minum and carbon and found to contain 75.0 weight percent (w/o) 
Al and 24.2 w/o C, indicating that the purity was at least 99%. X- 
ray diffraction analysis of the material suggested a trace of carbon 
impurity. 


5846 Electrical transport properties of gadolinium scan- 
dium gallium garnet. Schwartz, K.B.; Duba, A.G. (Law- 
rence Livermore National Laboratory, Livermore, CA). 
Journal of Physics and Chemistry of Solids; 46: No. 8, 957- 
962(1985). 

Electrical conductivity and thermoelectric power are meas- 
ured on a single crystal of Gd 3 Sc /sub 1.8/ Ga /sub 3.2/ O 1» 
(GSGG) between 1273 and 1673 K. The measurements are made 
both in air and in controlled atmospheres, and P /sub O2/ varies 
from 10 /sub -1.68/ to 10 /sub -5.6/ MPa. The data indicate GSGG 
may well be a mixed conductor in this temperature and P /sub O2/ 
range, with n-type electronic conductivity and ionic transport on 
the oxygen sublattice. Changes in temperature induce long-lived 
disequilibrium in electrical conductivity of GSGG (over 30 h at T 
< 1373 K) that can be explained by temperature dependent cation 
redistribution. The effective activation energy for equilibrium elec- 
trical conductivity is E /sub a/ = 2.40 + or - 0.05 eV, as opposed 
to values of E /sub a/ between 1.8 and 2.2 eV during actual tem- 
perature changes. An additional contribution in the equilibrium E / 
sub a/, due to thermally activated cation redistribution, can account 
for the higher value seen. 


5847 Thermal conductivity behavior of boron carbides. 
Wood, C.; Emin, D.; Gray, P.E.; Zoltan, A. (California 
Inst. of Technology, Pasadena, CA). pp 139-150 of Thermal 
conductivity 18. Ashworth, T.; Smith, D.S. New York, NY; 
Plenum Press (1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

Knowledge of the thermal conductivity of boron carbide is 
necessary to evaluate its potential for high temperature thermoelec- 
tric energy conversion applications. The authors have measured the 
thermal diffusivity of hot-pressed boron carbide B /SUB 1-x/ C / 
SUB x/ samples as a function of composition, temperature and tem- 
perature cycling. These data, in concert with density and specific 
heat data yield the thermal conductivities of these materials. The 
authors discuss these results in terms of a structural model that has 
been previously advanced to explain the electrical transport data. 
Some novel mechanisms for thermal conduction are briefly dis- 
cussed. 


36 MATERIALS 
3606 OTHER MATERIALS 


5848 Ionic conductivity and tracer diffusion in a lattice 
containi g random traps. Murch, G.E. (Argonne National 
Laboratory, Argonne, IL). Journal of Physics and Chemistry 
of Solids; 46: No. 1, 53-59(1985). 

A model where the lattice contained a number of randomly 
distributed traps equal to the number of diffusing particles was in- 
vestigated rigorously. Monte Carlo methods were used to deter- 
mine the relevant correlation factors in the tracer diffusion and 
ionic conductivity. It was found that the temperature dependence 
of the correlation factors contributed a relatively small component 
to the activation energy of the overall transport process. The rel- 
evance of the findings to atomic transport in fluorite-related oxides 
containing divalent dopant ions is commented on. 


5849 The self-consistent average phonon equation of 
state for ionic crystals. Shukla, K.; Dienes, G.J.; Paskin, A.; 
Welch, D.O. (Queens College of the City University of 
New York, Flushing, NY). Journal of Physics and Chemistry 
of Solids; 46: No. 1, 83-96(1985). 

The self-consistent average phonon (SCAP) approximation 
was successful in describing the thermodynamic properties of mon- 
atomic solids. This formalism was extended to ionic crystals (specif- 
ically sodium chloride) at two levels of approximation: the phonon 
frequencies replaced by a single average frequency, and the phonon 
frequencies replaced by two average frequencies corresponding to 
the usual acoustic and optic phonons. In order to compare with 
earlier calculations and with experiments various forms of the inter- 
atomic potential (with polarization neglected) were used. The 
SCAP calculation is in good agreement with experiment at low and 
medium temperatures but underestimates the high temperature ther- 
mal expansion. It is concluded that the SCAP formalism with po- 
larization included should give a good approximation to the ther- 
modynamic properties of simple ionic crystals over the entire tem- 
perature range. 


5850 Structural properties of lead-iron phosphate glass- 
es. Sales, B.C.; Abraham, M.M.; Bates, J.B.; Boatner, L.A. 
(Oak Ridge National Lab., TN). Journal of Non-Crystalline 
Solids; 71: 103-112(1985). Contract AC05-84OR21400. 

The effects of iron on the structure and chemical stability of 
several lead-iron phosphate glasses ((1-x) Pb(POs)z + (x) FezOs, 0 
< x < 0.25) were investigated using Moessbauer, electron para- 
magnetic resonance, Raman, and infrared spectroscopies. Dilatome- 
ter measurements were used to determine the glass transition tem- 
perature, softening point, and thermal expansion coefficient of glass- 
es where the fusion temperature, soak time, or iron concentration 
had been varied. The major conclusion of this study is that iron im- 
proves the chemical durability of these glasses by strengthening the 
cross bonding between the polyphosphate chains in the glass struc- 
ture. 18 references, 3 figures, 2 tables. 


5851 The thermal and mechanical stability of Fe /SUB 
90-x/ Al /SUB x/ Zrio metallic glasses. Koch, C.C.; 
Kroeger, D.M.; McKamey, C.G.; Scarbrough, J.0. (Metals 
and Ceramics Division, Oak Ridge National 
Laboratory,Oak Ridge, TN). Acta Metallurgica; 32: No. 11, 
2053-2061(Nov 1984). 

Amorphous Fe /SUB 90-x/ Al /SUB x/ Zrio alloys were 
prepared by rapid solidification in either an arc hammer apparatus 
or by melt-spinning for the composition range 0<x=40. The ther- 
mal stability of the amorphous state was studied by differential 
scanning calorimetry from which the crystallization temperatures, 
T /SUB x/ , and the activation energies for crystallization were de- 
termined. Two crystallization peaks were observed in the composi- 
tion range 0<x325. T /SUB x/ for the first peak increases linearl 
with x for 0<x325 and then decreases with x for x>25. An an- 
nealing embrittlement phenomenon was observed for the alloys 
with x>5 in the ductile melt-spun ribbons. The thicker foils pro- 
duced in the arc hammer apparatus were generally brittle as-cast 
even though the structure was completely amorphous The anneal- 
ing embrittlement was observed to correlate with increases in mi- 
crohardness. The composition dependences of the crystallization 
behavior and the annealing embrittlement are consistent with recent 
suggestions that viscosity increases caused by structural relaxation 
during annealing are involved in embrittlement. 
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5852 The corrosion of carbon black anodes in alkaline 
electrolyte. Ross, P.N.; Sokol, H. (Lawrence Berkeley Lab- 
oratory, Materials and Molecular Research Division, Berke- 
ley, California). Journal of the Electrochemical Society; 131: 
No. 8, 1742-1750(Aug 1984). 

14C labeling of acetylene black was used together with mass 
spectroscopic analysis of the gas evolved to determine the current 
efficiencies for oxygen evolution, carbon dissolution, and carbon 
gasification (to carbon monoxide). The current efficiencies were 
found to depend dramatically on potential, temperature, and the 
presence of an evolution catalyst like CosO,. On uncatalyzed black, 
three regimes could be distinguished. Catalyzation with CosQ, col- 
lapsed these regimes so that all three anodic processes are concur- 
rent throughout the potential region of interest, and the overall rate 
of corrosion increased significantly. In addition, CosO, catalyzation 
cause the production of organic products (ca. 5% current efficien- 
cy) in a potential region where none is produced from acetylene 
black alone. The mechanism of action of CosO, on the acetylene 
black corrosion is not yet understood, but there i evidence that 
direct physical contact between the CosO, particles and carbon 
particles is not required to produce accelerated corrosion of the 
carbon. 


Magnetic susceptibility, electrical resistivity, and 
osiile heat of single crystal LaFe,Pi:. ane G.P.; Stew- 
art, G.R.; Torikachvili, M.S.; Maple, M.B. (Los Alamos Na- 
tional Lab., NM). pp 711-712 of LT-17 (contributed pees. 
Eckern, U.; Schmid, A.; Weber, W.; Wuehl, H. (eds.). Am 
sterdam, Netherlands; "Elsevier Science Publishers B. v. 
(1984). Contract AS03-76ER 70227. 

The temperature dependence of the magnetic susceptibility 
and electrical resistivity, and the low temperature specific heat 
have been measured on single crystals of LaFe,P:2. The data con- 
firm both the occurrence of bulk superconductivity at 4.1 K and 
the absence of any magnetic ordering. LaFe,Pi2 is a relatively 
weakly coupled superconductor (A = 0.45) and has a density of 
states at the Fermi energy of 0.98 states/eV-atom. The electrical re- 
sistivity exhibits metallic behavior and has a residual resistance ratio 
of ~ 90. The magnetic susceptibility is very weakly temperature 
dependent, saturating below 50 K at a value of 8.0 x 10-* cm*/ 
mole. 


5854 Dimensional reduction in entropy dominated tran- 
sitions with possible application to short-range spin-glasses. 
Shapir, Y. (Brookhaven National Lab., Upton, NY). Journal 
of Physics C: Solid State Physics; 17: 1997-1. 1001(1984). Con- 
tract AC02-76CH00016. 

The authors study, from general considerations, the critical 
behavior of systems which condense, at their critical temperature 
T/sub c/, into a weakly coherent critical state with an infinitely 
large number of weakly coherent critical state with an infinitely 
large number of internal degrees of freedom. If this number (per 
volume of size zeta/sup d/ where zeta is the correlation length) 
varies as zeta/sup rho/ with 0<rho<d, the reduced dimension anti 
d = d-rho is naturally associated with the extremely large fluctua- 
tions at the transition. Assuming that zeta—(T-T/sub c/)/sup -nu/ 
with v=anti nu(anti d) of some regular anti d-dimensional model, 
the negative value of the specific-heat exponent a=a(anti d)-rho nu 
follows. The authors propose a relation between rho and other crit- 
ical exponents and compute self-consistently the dimensional reduc- 
tion. The short-range Ising spin glass below an intermediate critical 
dimensionality (probably d/sub icd/=4) may provide a realization 
of such an entropy-dominated transition. If all frustration effects are 
accounted for by the effective shift in dimensionality, the following 
consequences are anticipated: (i) The lower critical dimension is d/ 
sub icd/=2. (ii) The 3d exponents are nu/sub SG/=1 and a/sub 
SG/=-1. These conjectures agree surprisingly well with several 
recent numerical simulations. 


Random field effects in the three dimensional Ising 
a Fe/sub x/Zn/sub 1-x/F2. Cowley, R.A.; Yoshizawa, 
H.; Shirane, G.; Birgeneau, R.J. (Brookhaven National Lab., 
Upton, NY). Zeitsc rift fuer Physik [Sektion] B: Condensed 
Matter and Quanta; 58: 15-30(1984). Contract AC02- 
76CHO00016. 
The authors carried out a comprehensive neutron scattering 
study of random field effects in the diluted three dimensional Ising 
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antiferromagnet Fe/sub x/Zn/sub 1-x/F2 with x=0.35 and 0.5. Em- 
phasis is on the global trends from the small to the large random 
field regimes. It is found, as in previous experiments, that when the 
system is cooled in a field it evolves from the high temperature par- 
amagnetic state to a low temperature domain wall state. The low 
temperature peaks are well-described by Lorentzian squared pro- 
files although for the x=0.5 sample extinction made the measure- 
ments difficult. In both samples, the results show that in the field- 
cooled state the correlation length scale varies as H~/sup nu/ with 
nu =2.2=/-0.1. In the x=0.35 sample this power law holds over a 
length scale varying from 2 to 1500 lattice constants. At low fields 
pretransitional behavior similar to that observed previously in Fe/ 
sub 0.6/Zn/sub 0.4/F2 is found. At T/sub N/ (H=0) it is found 
that the correlation length also scales algebraically with H but with 
nu=0.86=/-0.04. Pronounced history-dependent effects are ob- 
served below the phase boundary determined by the peak in the 
critical scattering. For example, on cooling in zero-field, raising the 
field and then warming, long range order survives up to the phase 
boundary; at this point it appears to convert abruptly into the finite 
correlation length field cooled state although elucidation of the ex- 
plicit nature of this transition is complicated by rounding due to a 
concentration gradient. These results are discussed in the context of 
recent theories incorporating metastability effects as well as recent 
experiments. 


5856 Neutron diffraction studies of CeVO,.,PrVO,, and 
ScVO,. Faber, J. Jr.; Aldred, A.T. (Argonne National Lab., 
IL). AIP (American Institute of Physics) Conference Proceed- 
ings; No. 89, 72-74(1982). 

High resolution neutron powder diffraction studies (T = 300 
K) have been carried out on CeVO,, PrVOu, and ScVO,. Bond dis- 
tance determinations show that although the rare earth ion size 
varies over a wide range, the characteristic V-O distance remains 
the same. The rare-earth-oxygen distances, however, approach an 
isotropic configuration with increasing rare earth ion size. 


5857 Crystal structure and thermal expansion of a-SiO. 
at low temperatures. Lager, G.A.; Jorgenson, J.D.; Rotella, 
F.J. (Univ. of Louisville, KY). AIP (American Institute of 
Physics) Conference Proceedings; No. 89, 75-77(1982). 

The crystal structure of a-SiO. (low-quartz) has been refined 
at 296°, 78° and 13°K from time-of-flight neutron powder diffrac- 
tion data. The major effect of temperature from 396° to 78°K is a 
nearly rigid body rotation of the SiO, tetrahedra about the two-fold 
axis of symmetry. Below 78° the mechanism of thermal expansion is 
tetrahedral distortion rather than rotation. When compared to pub- 
lished thermal expansion data, the unit cell expansion at low tem- 
peratures exhibits a pronounced nonlinearity which can be ascribed 
to the invariance of the intertetrahedral (Si-O-Si) angle. 


5858 QNS measurements of water in biological and 
model systems. Trantham, E.C.; Rorschach, H.E.; Clegg, 
J.C.; Hazlewood, C.F.; Nicklow, R.M. (Rice Univ., Hous- 
ton, TX). AIP (American Institute of Physics) Conference Pro- 
ceedings; No. 89, 264-266(1982). 

Results are presented on the quasi-elastic spectra of 0.95 
THz neutrons scattered from pure water, a 20% agarose gel and 
cysts of the brine shrimp (Artemia) of hydration 1.2 gms H2O per 
gm of dry solids. The lines are interpreted with a two-component 
model in which the hydration water scatters elastically and the free 
water is described by a jump-diffusion correlation function. The re- 
sults for the line widths GAMMA(Q?) are in good agreement with 
previous measurements for the water sample but show deviations 
from pure water at large Q for agarose and the Artemia cysts that 
suggest an increased value of the residence time in the jump-diffu- 
sion model. 


40 CHEMISTRY 


5859 Discovery in chemistry. Holley, C.E. Jr. (Los 
Alamos National Lab., NM). New Mexico Journal of Science; 
22: No. 2, 13-18(Dec 1982). 

The question, “Where do axioms and postulates originate?” 
is addressed. The article assumes that they are acquired by induc- 
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tive logic and are new ideas or discoveries. How discoveries 
happen in chemistry is the topic of the talk. 


4001 ANALYTICAL AND SEPARATIONS 
CHEMISTRY 


REFER ALSO TO CITATION(S) 4738, 4844, 4942, 5009, 5011, 5778, 6264, 
6680, 6807 


5860 (AECL—8391) Uranium and plutonium analysis 
development for CANDU fuel reprocessing studies. Murphy, 
C.N.; Kupferschmidt, W.C.H. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Sep 1985. 18p. (CONF-850629—5). Atomic 
Energy of Canada Ltd., Chalk River, Ontario, Canada 
$2.00. File Number T1869001 18. 

From International conference on analytical chemistry in nu- 
clear technology; Karlsruhe, F.R. Germany (4 Jun 1985). 

Work performed under Canada/US Waste Management In- 
formation Exchange Agreement. 

This report describes some recent improvements in uranium 
and plutonium analyses at the Whiteshell Nuclear Research Estab- 
lishment. A new, on-line, spectrophotometric, uranium analyzer has 
been developed. Individual sample stream treatment and the chro- 
mogenic agent, Bromo-PADAP, enable the analyzer to accommo- 
date both aqueous and organic solvent streams, with an analysis 
range of 0.001 to 120 g . L~. A multiposition rotating valve, peri- 
staltic pump, and microprocessor permit sequential and repetitive 
analysis of up to 16 process streams, reproducible analysis reagent 
addition, and calculation of results without operator intervention. 
The application of this system to some inactive experiments is de- 
scribed. Another instrument is being developed for the in-line de- 
termination of uranium(IV) in a pulsed column with electrolytic 
uranyl ion reduction. The uranium(IV) absorption spectrum is 
being used to monitor uranium(IV) concentrations in the range 1 to 
100 g . L~’, using a 0.1-cm pathlength, flow-through cell. The in- 
strument will be free from uranyl ion interference, and the effects 
of nitrate ion, acidity and plutonium are discussed. Our experience 
with a precise titrimetric method for determining less than 0.005 g 
of plutonium is described. The method has been used for the direct 
determination of plutonium in solutions of irradiated thorium fuel. 
The applicability of the method to plutonium product streams in 
amine processes is discussed. 2 refs., 7 figs. 4 tabs. 


5861 (CBPF-PRS—008/83, pp 258-261) Synchrotron 
radiation - Applications in . Souza, G.G.B. de (Rio 
de Janeiro Univ. (Brazil). Inst. de Quimica). 1983. (In Portu- 
guese). NTIS (US Sales Only), PC A20/MF AO0Ol. File 
Number DE85703310. (CONF-8308218-—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Among the several spectroscopic techniques related to the 
vacuum ultraviolet and X radiation, two of them are studied: ultra- 
violet and X-ray photon absorption spectroscopy and the ultravio- 
let and X-ray photoelectron spectroscopy. 


5862 (CONF-850937—3) Tandem mass spectrometer for 
the detection of nitroaromatic compounds and other electrone- 
gative species in ambient air. Glish, G.L.; McLuckey, S.A.; 
McKown, H.S. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 6p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002202. 

From 28. conference on analytical chemistry; Knoxville, TN, 
USA (30 Sep 1985). 

A tandem mass spectrometer has been constructed consisting 
of a quadrupole mass filter followed by a time-of-flight mass spec- 
trometer. Ions are generated in an atmospheric pressure ionization 
(API) source, which allows for detection of certain types of com- 
pounds in ambient air. The combination of API with this tandem 
mass spectrometer offers the potential to do real-time monitoring of 
targeted compounds that are of environmental and other concern. 5 
figs. 
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5863 (CONF-851011—5) Visualization of flow fields and 
interfacial phenomena in liquid-liquid solvent extraction. 
Scott, T.C. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 17p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86002224. 

From 4. symposium on separation science and technology 
for — — Knoxville, TN, USA (20 Oct 1985). 

se of a video camera apparatus with a helium-neon laser 

light source has enabled the detection of flow fields in and around a 
circulating aqueous droplet which is suspended in a flowing stream 
of 2-ethyl-1-hexanol. Droplet Reynolds numbers were in the range 
of 7 to 22. The behavior of the streamlines for flow both inside and 
outside the droplet was shown to be similar to that predicted for 
circulating droplets at low Reynolds numbers. Formation of stag- 
nant caps of surfactant at the rear of the droplets was found to sup- 
press the flow patterns inside the droplet and decrease the associat- 
ed internal fluid velocities. 11 refs., 6 figs., 1 tab. 


5864 (CONF-8509197—1) Ion microprobe mass spec- 


trometry using sputtering atomization and resonance ioniza- 
tion. Donohue, D.L.; Christie, W.H.; Goeringer, D.E. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO05- 
840OR21400. 4p. NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE8 270. 

From 5. international conference on ion mass spectrometry; 
Washington, DC, USA (29 Sep 1985). 

Resonance ionization mass spectrometry (RIMS) has recent- 
ly been developed into a useful technique for isotope ratio measure- 
ments. Studies performed in our laboratory [1-6] have been report- 
ed for a variety of elements using thermal vaporization sources to 
produce the atom reservoir for laser-induced resonance ionization. 
A commercial ion microprobe mass analyzer (IMMA) has been 
interfaced with a tunable pulsed dye laser for carrying out reso- 
nance ionization mass spectrometry of sputtered atoms. The IMMA 
instrument has many advantages for this work, including a micro- 
focused primary ion beam (2 pm in diameter) of selected mass, 
complete sample manipulation and viewing capability, and a 
double-focusing mass spectrometer for separation and detection of 
the secondary or laser-generated ions. Data were obtained demon- 
strating the number and type of ions formed along with optical 
spectral information showing the wavelengths at which resonance 
ionization occurs. 7 refs. 


5865 (CONF-8510151—11) Miulti-column step-gradient 
chromatography system for automated ion exchange separa- 
tions. Rucker, T.L. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002174. 

From 28. Oak Ridge National Laboratory conference on an- 
alytical chemistry; Knoxville, TN, USA (1 Oct 1985). 

A multi-column step-gradient chromatography system has 
been designed to perform automated sequential separations of ra- 
dionuclides by ion exchange chromatography. The system consists 
of a digital programmer with automatic stream selection valve, two 
peristaltic pumps, ten columns, and a fraction collector. The auto- 
mation allows complicated separations of radionuclides to be made 
with minimal analyst attention and allows for increased productivi- 
ty and reduced cost of analyses. Results are reported for test sepa- 
rations on mixtures of radionuclides by the system. 


5866 (DOE/EV/10403—15) Application of multivariate 
statistical methods to the analysis of ancient Turkish pot- 
sherds. Martin, R.C. (Illinois Univ., Urbana (USA). Dept. of 
Nuclear Engineering). 1986. Contract AC02-80EV10403. 
115p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE86002948. 

Three hundred ancient Turkish potsherds were analyzed by 
instrumental neutron activation analysis, and the resulting data ana- 
lyzed by several techniques of multivariate statistical analysis, some 
only recently developed. The programs AGCLUS, MASLOC, and 
SIMCA were sequentially employed to characterize and group the 
samples by type of pottery and site of excavation. Comparison of 
the statistical analyses by each method provided archaeological in- 
sight into the site/type relationships of the samples and ultimately 
evidence relevant to the commercial relations between the ancient 
communities and specialization of pottery production over time. 
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The techniques used for statistical analysis were found to be of sig- 
nificant potential utility in the future analysis of other archaeome- 
tric data sets. 25 refs., 33 figs. 


5867 (DP-MS—85-76) Uranium determination on-line 
using Remote Fiber Fluorimetry. Malstrom, R.A. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). 1985. Contract AC09-76SR00001. 32p. (CONF- 
8509157—3). NTIS, PC A03/MF AO1; 1; GPO Dep. File 
Number DE86001971. 

From 12. annual meeting of the Federation of Analytical 
Chemistry and Spectroscopy Societies; Philadelphia, PA, USA (29 

1985). 

si ee Fiber Fluorimetry (RFF) is being developed at Sa- 
vannah Riverr Laboratory for the on-line determination of uranium 
in plant process streams. A prototype system suitable for plant use 
has been designed and is being built. RFF has four major compo- 
nents: a laser, an optical fiber, an optrode, and a detector. Essential- 
ly, an optical fiber carries laser radiation from a laser to a process 
sampling point. An optrode (the optical analog of an electrode) 
couples the laser light into a sample solution. Fluorescence from 
the sample is collected by the optrode and goes back through the 
same fiber to a detector. Using an RFF system, the analysis can be 
made both simply and safely. The laser and detector are placed at a 
convenient remote location, such as the control room. Optical 
fibers run from the laser to either the sample aisle or process tanks. 
Multiplexing makes it possible to analyze several different sampling 
positions with one laser and detector. The incentives for demon- 
strating this technology include reduced analysis time and de- 
creased sample load for the laboratory. Since RFF is a remote on- 
line technique, sample handling is avoided. Analysis time is five 
minutes (versus the four-hour minimum needed now), and the con- 
trol laboratory has a decreased sample load. Finally, RFF could 
easily be incorporated into a large-scale process control system. 1 
ref., 22 figs., 1 tab. 


5868 (EGG-M—04585) Inorganic membrane technology. 
McCaffrey, R.R.; McAtee, R.E.; Grey, A.E.; Allen, C.A.; 
Appelhans, A.D.; Wright, R.B.; Jolley, J.G. (idaho National 
Engineering Lab., Idaho Falls (USA)). 1985. Contract 
AC07-761D01570. 21p. (CONF-851011—4). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86002313. 

From 4. symposium on separation science and technology 
for =e applications; Knoxville, TN, USA (20 Oct 1985). 

Objective of this program is to develop a variety of inorgan- 
ic based high temperature separation membranes. Organic mem- 
branes are limited by temperature (< 100°C) and chemical environ- 
ments, and would be unsuitable for high temperature applications. 
The higher temperature stabilities of inorganic materials make them 
ideal candidates for high temperature membrane applications. Inor- 
ganic polymer materials, such as the polyphosphazenes, are being 
examined for mid-temperature membrane separation applications 
(100°C to 350°C). Metallic and ceramic membrane materials are 
being examined for high temperature separation applications (350°C 
to 1000°C). The liquid and gas membrane test systems developed 
for this program are described. Preliminary results on the separa- 
tion properties of poly bis- (2,2,2 trifluoroethoxy)phosphazene 
membranes are reported for dilute aqueous methanol, ethanol, iso- 
propanol, and phenol feedstreams. 


5869 (FEI—1507) Effective properties of heterogeneous 
media with free undeformable inclusions under the action of 
vibrations, Fedotovskij, V.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1984. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85703307. 

A study was made on the dynamic behaviour of heterogene- 
ous media formed by Newtonian liquids and undeformable inclu- 
sions under the action of vibrations on the liquid. Minor one-dimen- 
sional forward vibrations of heterogeneous media and their effec- 
tive properties-translatory density and viscosity-corresponding with 
this type of motion were considered. The effective properties deter- 
mine the dynamic characteristics of vibrational systems, contacting 
with the heterogeneous media. Particular types of heterogeneous 
media with spherical and cylindrical inclusions simulating two- 
phase bubble media and rod assemblies submerged in the liquid 
were considered. The ultimate cases with light and heavy inclusions 
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giving the most typical dependences of the effective properties of 
heterogeneous media on the properties of phases forming them 
were analyzed. 


5870 (IAEA-RL—116) Report on intercomparison exer- 
cise SR-64. Determination of impurities in U;0s. Doubek, 
N.; Bagliano, G.; Deron, S. (International Atomic Energy 
Agency, Seibersdorf (Austria). Laboratories). Apr 1985. 
64p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE85703286. 

The report presents results of a laboratory intercomparison 
of the determination of impurities in UsOs samples. 38 different ele- 
ments were analyzed by the laboratories which participated in the 
SR-64 exercise. At the issue of the exercise it was possible to pro- 
vide recommended values for 8 elements. The content of 11 other 
elements could be assigned as information values. Seven different 
techniques of analyses were used but 29% of the results were ob- 
tained by flame atomic absorption and 69% by emission spectrogra- 
phy. 


5871 (IAEA-RL—118) Report on _ intercomparison 
IAEA/W-4 of the determination of trace elements in simulat- 
ed fresh water. Pszonicki, L.; Hanna, A.N.; Suschny, O. 
(International Atomic Energy Agency, Seibersdorf (Aus- 
tria). Laboratories). May 1985. 55p. NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE85703287. 

The report presents results of a laboratory intercomparison 
on the determination of trace elements in simulated fresh water. 20 
trace elements were analyzed by 38 laboratories from 21 countries. 
The results of the reported comparison confirm the agreement of 
the nominal concentration values of trace elements in the IAEA/ 
W-4 simulated fresh water with the determined values of these ele- 
ments. They also confirm that concentrated solutions of this type 
can be stored in quartz ampoules without any noticeable changes 
due to the adsorption of trace components on the quartz wall of 
vessels for considerable time. The concentration values of trace ele- 
ments could be certified and the material IAEA/W-4 simulated 
fresh water issued as a reference material. 84% of all results were 
obtained either by atomic absorption or by atomic emission spec- 
troscopy. 


5872 (IPEN-Pub—65) Zirconium distribution in the 
system HNO;-H.O-TBP-diluent. Shu, J.; Araujo, B.F. de. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil)). 1984. 17p. (In Portuguese). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85703288. 

The extraction behaviour of zirconium in TBP/diluent- 
HNOs-H20 systems is studied in order to increase the uranium de- 
contamination factor by adjusting the extraction conditions so that 
zirconium extraction is kept at a minimum. Equilibrium diagram, 
TBP concentration, aqueous: organic phases ratio, salting-out ef- 
fects and uranium loading in the organic phase were the main fac- 
tors studied. All the experiments have been carried out with zirco- 
nium in the 10~? - 10-*M concentration range. The extractant deg- 
radation products influence upon zirconium behaviour was also 
verified. With the data obtained it was possible to introduce some 
modifications in the standard Purex flowsheet with the increase of 
the decontamination of uranium product from zirconium. 


5873 (JINR—6-84-849) Investigation of thermochroma- 
tographic behaviour of rare earth dichlorides. Nguen Kong 
Chang; Kolachkovski, A.; Novgorodov, A.F. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1984. 6p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85703289. 

The behaviour of samarium, europium and ytterbium micro- 
quantities has been investigated during their chlorination, reduction 
and thermochromatographying in the HCl + He flux. It has been 
found that microquantities of europium and ytterbium are reduced 
to dichlorides at the hydrogen concentration 1% by volume and 
97.5% by volume, respectively. These dichlorides are adsorbed on 
the quartz tube at 1193 +- 20K and, therefore, can be separated 
from trichlorides of other rare-earth elements which are adsorbed 
at 815 +- 20K. The attempts to employ this technique for separa- 
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tion of europium macro-microquantities from other lanthanides 
were unsuccessful. 


5874 (NUREG/CR—1445) Preparation of working ref- 
erence materials: calcined waste recovery products containing 
uranium or plutonium. Rein, J.E.; Waterbury, G.R. (Los 
Alamos Scientific Lab., NM (USA)). Aug 1980. Contract 
W-7405-ENG-36. 14p. (LA—8348). NTIS, PC A02/MF 
A01 - GPO. File Number T186002775. 

Procedures are presented for preparing calcined waste re- 
covery products that have assigned values of uranium and plutoni- 
um contents and isotopic distributions. These working reference 
materials are used to calibrate and maintain measurement control 
surveillance of chemical methods for analyzing plant process mate- 
rials. Statistical treatments are discussed that provide a measure of 
the reliability of working reference materials in applications to nu- 
clear material accountability and safeguards. 


5875 Energy-dispersive XRF analysis of intact salt drill 
cores. Arthur, R.J.; Hubbard, N.; Laul, J.C. (Pacific North- 
west Lab., Richland, WA). pp 189-194 of Advances in X- 
ray analysis, vol. 28. Barrett, C.S.; Leyden, D.E.; Predecki, 
P.K. New York, NY; Plenum Press (1985). (CONF- 
840799—). 

From Advances in x-ray analysis conference; Denver, CO, 
USA (30 Jul 1984). 

This paper describes a method for trace-element analysis of 
unprepared, intact drill cores using energy-dispersive x-ray fluores- 
cence (EDXRF) analysis with radioisotopic sources. The advan- 
tages of the method are that it is truly a multielement analysis, it is 
cost effective and rapid, it is nondestructive, and there is little 
sample preparation involved. It is determined that the use of ele- 
mental ratios reduces the analytical uncertainties resulting from sur- 
face roughness and variations in mass absorption. 


5876 K-edge x-ray fluorescence analysis for actinide and 
heavy elements solution concentration measurements, Camp, 
D.C. (Lawrence Livermore National Lab., Univ. of Califor- 
nia, Livermore, CA). pp 91-98 of Advances in X-ray analy- 
sis, vol. 28. Barrett, C.S.; Leyden, D.E.; Predecki, P.K. 
New York, NY; Plenum Press (1985). (CONF-840799—). 

From Advances in x-ray analysis conference; Denver, CO, 
USA (30 Jul 1984). 

This paper describes the experimental hardware required to 
do x-ray fluorescence analysis (XRFA) using radioactive source ex- 
citation. Two examples are given of XRF systems used to monitor 
the concentration of heavy metals for process control. The slight 
modifications required in the hardware when more accurate con- 
centrations (inventory control) are needed are discussed. K XRFA 
using small radioactive Co-57 sources is shown to be a practical 
way to measure actinide solution concentrations in off-line, at-line, 
or on-line configurations. 


5877 The application of tunable monochromatic synchro- 
tron radiation to the quantitative determination of trace ele- 
ments. Giauque, R.D.; Jaklevic, J.M.; Thompson, A.C. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA). pp 53-60 of Advances in X-ray analysis, vol. 28. Bar- 
rett, C.S.; Leyden, D.E.; Predecki, P.K. New York, NY; 
Plenum Press (1985). (CONF-840799—). 

From Advances in x-ray analysis conference; Denver, CO, 
USA (30 Jul 1984). 

This paper presents results obtained using tunable, monoch- 
romatic excitation and a high resolution lithiumdrifted silicon spec- 
trometer for the quantitative analysis of a variety of sample types. 
The described experiments were designed to investigate the advan- 
tages and limitations of tunable monochromatic excitation with 
regard to optimum sensitivity, accuracy, and elemental selectivity 
in energy dispersive x-ray fluorescence analysis. The advantages of 
using monochromatic polarized synchrotron radiation sources for 
energy dispersive x-ray fluorescence analysis are demonstrated in 
terms of reduced scattering, better selectivity, and sensitivity. 
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REFER ALSO TO CITATION(S) 4880, 4881, 4882, 5011, 5703, 5743, 5791, 
5812, 5834, 5922, 6317 


5878 (AD-A—157164/5/XAB) Interaction of complexes 
Mn(PPhMe2)Br2 and mn(PET3)Br2 with sulfur dioxide. 
Technical report. Hill, W.E.; Worley, S.D.; Paul, D.K.; 
Newberry, V.F. (Auburn Univ., AL (USA). Dept. of 
Chemistry). 18 Jul 1985. 1lp. NTIS, PC A02/MF AO1. 

The interactions of the complexes Mn(PPhMe2)Br2 and 
Mn(PEt3)Br2 as films with SO. were investigated using infrared 
spectroscopy as an analytical probe. It is clear from these prelimi- 
nary studies that two types of complexes with SO2 have been 
formed. When the MnLBrz films were exposed to low pressures of 
SO: for relatively short times, an MnLBr2/SOQ2 complex formed re- 
versibly in that the SO. could be removed by prolonged evacu- 
ation. On the other hand, lengthy exposure of the MnLBrz films to 
higher pressures of SO2 caused the irreversible formation of a com- 
plex having stoichiometry MnLBr2.1/2 SO:. It is probable tht the 
SO: bonds in some type of bridging fashion in both of the types of 
MnLBr2/SO2 complexes. 


5879 (CONF-851115—33) Reaction of formaldehyde and 
nitric acid in a remotely operated thermosiphon evaporator. 
Hall, R.; Patton, B.D.; Haas, P.A. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 7p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86002453. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Conditions have been developed for the safe and successful 
use of a method for reacting formaldehyde with excess nitric acid, 
while simulataneously concentrating a fissile uranium nitrate solu- 
tion. This process, which is being conducted in a remotely operated 
thermosiphon evaporator, has been adapted to plant scale and is 
being used to process multikilogram batches. 


5880 (CONF-8510177—2) Ab initio molecular orbital 
calculations of the vibrational frequencies of XY./sup -n/ 
anions, Curtiss, L.A.; Nichols, R. (Argonne National Lab., 
IL (USA)). 1985. Contract W-31-109-ENG-38. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86001817. 

From 5. international symposium on molten salts; Las Vegas, 
NV, USA (14 Oct 1985). 

The vibrational frequencies of a seris of XY4/sup -n/ anions 
(BeF,~-2, BF,~, AlF,~, MgCl,~?, and AlCl,~) have been calculated 
by ab initio molecular orbital theory using the 3-21G and 6-31G* 
basis sets. The predicted harmonic frequencies are for the most part 
in good agreement with the observed frequencies of these anions in 
molten alkali halide mixtures. At the 3-21G basis set level the aver- 
age difference between the observed and predicted frequencies is 
12% while at the 6-31G* basis set level the average difference is 
6%. Calculations of this type may be helpful in predicting the vi- 
brational frequencies of other anions in molten salts. 19 refs., 2 tabs. 


5881 (DOE/ER/10612—13) Stable isotope studies. 
Progress report, March 1, 1985-October 1985. Ishida, T. 
(State Univ. of New York, Stony Brook (USA). Dept. of 
Chemistry). 4 Nov 1985. Contract AC02-80ER10612. 3p. 
NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86002969. 

The studies of last year have been continued in three experi- 
mental and two theoretical areas. A closed recycle process for 
SO2/H2SO, has been developed. The phase ratios of the isotopic 
reduced partition function ratios for solid and liquid ‘*NHs/'*NDs 
and NHs3/*NHs and for ™CH2F2/"CD:F, and 'CH2F2/ 
13CH2F2 have been obtained from differential vapor pressure data, 
and F matrices for each phase of each chemical species have been 
calculated. A concept of combining chemically modified electrodes 
and supported catalysts has been investigated. Results of ab initio 
MO calculations on various clusters of methylene fluoride are com- 
pared to those on the clusters of methyl fluoride and fluoroform. 
An MO study on clusters of ammonia molecules has been started. 
29 refs., 3 figs., 10 tabs. 
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al (DOE/ER/10857—T2) Study of field adsorption 

using pulsed-laser atom probe field ion microscopy. Technical 
report, April 1, 1981-March 31, 1986. Tsong, T.T. (Pennsyl- 
vania State Univ, University "Park (USA). t. of Phys- 
ics). 1986. Contract ACO02-81ER10857. 11p. S, PC A02/ 
MF A01; GPO Dep. File Number DE86001627. 

Two powerful pulsed-laser atom-probes have been devel- 
oped to study gas-surface interactions such as field adsorption of 
gases at low temperature, and mechanisms of formation of NHs and 
Hs on metal surfaces. Information obtained includes adsorption 
energy, material specificities of these reactions, desorption sites, and 
the reaction intermediates, etc. This information is vital to our mi- 
croscopic understanding of technologically important areas of re- 
search such as surface reactivity in heterogeneous catalysts, corro- 
sion and wear of materials, and many other areas. 


(LA—10523-MS) Comparison of phosgene, chlo- 
> and hydrogen chloride as reagents for converting molten 
CaO - CaCk to CaCh. Fife, K.W.; Bowersox, D.F.; McCor- 
mick, E.D. (Los Alamos National Lab., NM (USA)). 
1985. Contract W-7405-ENG-36. 12p. NTIS, PC A02, 
A01; GPO Dep. File Number DE86003292. 

One method used at Los Alamos for preparing impure pluto- 
nium metal from the impure oxide is batch reduction with calcium 
metal at 850°C in a CaCk solvent. The solvent salt from this reduc- 
tion is currently discarded as low-level radioactive waste only be- 
cause it is saturated with the CaO by-product. We have demon- 
strated a pyrochemical technique for converting the CaO to CaCh, 
thereby incorporating solvent recycle into the batch reduction 
process. We discuss the effectiveness of HCl, Cl, and COCl: as 
chlorinating agents and present initial data on regenerating and re- 
cycling actual, spent-solvent salts. 6 refs., 8 figs., 1 tab. 


5884 (LBL—20187) New theoretical aspects of resonant 
photoacoustic spectroscopy. Gerlach, R.; Johnson, R.H.; 
Amer, N.M. (Lawrence Berkeley Lab., CA (USA)). Jun 
1985. Contract AC03-76SF00098. 6p. (CONF-850886—4). 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE86002884. 

From 4. international topical meeting on photoacoustic, ther- 
mal and related sciences; Quebec, Canada (4 Aug 1985). 

We derive the surface Q for an arbitrary mode, compare azi- 
muthal to radial mode signal, discuss cell size considerations, and 
compare to nonresonant PAS. 6 refs. 


5885 (LBL—20408) Kinetics of particle vapor equilibri- 
um. Searcy, A.W. (Lawrence Berkeley Lab., CA (USA)). 
Oct 1985. Contract AC03-76SF00098. 6p. (CONF-851048— 
8). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86002869. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

A standard formulation of reaction kinetics is used to derive 
the condition for dynamic equilibrium between a crystalline particle 
and its self-adsorption layer. The result, when combined with the 
well-known condition for adsorption layer-vapor equilibrium, yields 
an expression for the relationship between the equilibrium vapor 
pressure and a vacancy-molecule distribution function for the parti- 
cle. The effects of particle shape and size on vapor pressures are 
different from those of the Kelvin equation, but are consistent with 
the thermodynamic requirements that the internal free energy of 
the particle be a minimum at constant T and P. The classicl theory, 
which neglects vacancies, is not. 4 refs. 


5886 Multiproperty empirical potential energy surface 
for the reaction H+Br.—HBr+Br. Blais, N.C.; Truhlar, 
D.G. (Chemistry Division, Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Journal of Chemical 
Physics; 83: No. 11, 5546-5558(1 Dec 1985). 

We have made systematic variations in our previously re- 
ported potential energy surface for the reaction H+Bre, and we 
have tested the new potential energy surfaces by extensive trajecto- 
ry calculations. We have attempted to find a surface that simulta- 
neously displays as many as possible of the attributes of this reac- 
tion in agreement with experiment and that has a bent transition 
state with a weak bending force constant for consistency with 
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recent ab initio calculations. The best surfaces overall, called sur- 
faces 18M and 19M, are in reasonable agreement with experiment 
for the angular scattering distribution, the reaction cross section as 
a function of translational energy, the average vibrational and rota- 
tional energies of the product HBr, and the thermal rate constant at 
room temperature. They are less accurate for the deuterium isotope 
effect and the breadth of the product vibrational distribution at 
room temperature, and for the average product translation energy 
at high collision energy. 


5887 Theory of relaxation processes in metastable sys- 
tems. Blackwell, M.F. (Laboratory of Chemical Biodynam- 
ics, Lawrence Berkeley Laboratory, and Department of 
Chemistry, University of California, Berkeley, California 
94720). Journal of Chemical Physics; 83: No. 11, 5589-5594(1 
Dec 1985). 

This paper presents a theory of relaxation for systems of 
spins that are metastable as a result of unimolecular spin decay. A 
complex Hamiltonian is used to describe the spin decay. Redfield’s 
theory [Adv. Magn. Reson. 1, 1 (1965)] which describes relaxation 
in stable spin systems, is treated as the interaction representation of 
the theory for metastable systems. The resulting rate equations are 
valid for systems in which spin relaxation is much more efficient 
than spin decay. An examination of the equations for the case of 
triplet state photokinetics reveals that the spin relaxation rate 
matrix is time dependent. A simple solution is offered which yields 
a new mechanism of spin polarization in metastable systems. 


Coupled states distorted wave study of the 
OCP) +H. (D2, HD, DH) reaction. Schatz, G.C. (Theoreti- 
cal Chemistry Group, Chemistry Division, Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Journal of Chemical 
Physics; 83: No. 11, 5677-5686(1 Dec 1985). 

In this paper, the coupled states distorted wave (CSDW) 
method is used to study the quantum reactive collision dynamics of 
O(?P)+H2 — OH+H and its D2, HD, and DH counterparts. The 
potential surface used is the sum of a LEPS potential (due to John- 
son and Winter) and a correction factor which raises the barrier for 
H+OH — HO+H exchange to a realistic value. Full basis set con- 
vergence of the CSDW transition probabilities is established at low 
energies where tunneling dominates the dynamics, which means 
that the calculated cross sections should be exact except for errors 
introduced by the CS approximation, and the latter are expected to 
be less than 30%. The results presented for all four isotopes in- 
clude: reaction probabilities as a function of energy E and total an- 
gular momentum J, total and state to state integral cross sections 
(including an analysis of product state distributions), and thermal 
and state resolved rate constants. Comparison of the results with 
those of several previous dynamical calculations on the same or 
similar surfaces is made and the accuracy of the approximations 
made in those calculations is assessed. For example, the product ro- 
tational distributions predicted by vibrationally adiabatic distorted 
wave theory are found to be quite close to what we calculate, al- 
though the absolute magnitudes of the cross sections are quite dif- 
ferent. Comparison with the results of quasiclassical trajectory cal- 
culations indicates good agreement of the reactive cross sections 
well above the classical threshold, but not of the rate constants (be- 
cause of tunneling) or of isotope ratios. Wigner corrected conven- 
tional transition state theory is very inaccurate in predicting rate 
constants, but a method which uses collinear exact quantum (CEQ) 
transmission coefficients to correct transition state theory does quite 
well. 


5889 High-pressure studies of rotational reorientation 
dynamics: The role of dielectric friction. Philips, L.A.; Webb, 
S.P.; Clark, J.H. (Laboratory of Chemical Biodynamics, 
Lawrence Berkeley Laboratory, and Department of Chem- 
istry, University of California, Berkeley, California 94720). 
1985) of Chemical Physics; 83: No. 11, 5810-5821(1 Dec 

Picosecond, time-resolved, fluorescence depolarization spec- 
troscopy is used to measure the rotational reorientation times of 
rhodamine 6G (R6G) and p-terphenyl (PTP) as a function of sol- 
vent viscosity. The viscosity is varied either by changing the sol- 
vent or by changing the pressure in a single solvent. The differ- 
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ences between the two molecules, PTP and R6G, provide a means 
of evaluating the role of solute structure and solute—solvent inter- 
actions on the dynamics of rotational reorientation. The rotational 
behavior of PTP is well described by simple hydrodynamic models 
as embodied by the Stokes—Einstein—Debye equation. In contrast, 
the rotational reorientation dynamics of the charged molecule R6G 
are not well described by these models. It is demonstrated that di- 
electric friction plays an important role in governing the rotational 
motion of charged molecules in polar solvents. When the solvent 
dielectric properties are varied, the dielectric friction model accu- 
rately predicts the observed experimental trends under a wide vari- 
ety of experimental conditions. This model is also shown to explain 
anomalous effects previously attributed to the presence of solute— 
solvent hydrogen bonded complexes. 


5890 Molecular dynamics test of the Brownian descrip- 
tion of Na* motion in water. Wilson, M.A.; Pohorille, A.; 

Pratt, L.R. (Department of Chemistry, University of Cali- 
fornia, Berkeley, California 94720). Journal of Chemical 
Physics; 83: No. 11, 5832-5836(1 Dec 1985). 

The autocorrelation function of the velocity of an infinitely 
dilute Na* ion in aqueous solution, and the autocorrelation function 
of the force exerted on a stationary Na* under the same conditions 
are evaluated by molecular dynamics calculations. The results are 
used to test the accuracy of Brownian motion assumptions which 
are basic to hydrodynamic models of ion dynamics in solution. The 
self-diffusion coefficient of the Na* ion predicted by Brownian 
motion theory is (0.65 +- 0.1) x 10~-5cm?/s. This value is about 
60% greater than the one obtained for the proper dynamics of the 
finite mass ion, (0.4 +- 0.1) x 10~5cm?/s. The numerically correct 
velocity autocorrelation function is nonexponential, and the auto- 
correlation of the force on the stationary ion does not decay faster 
than the ion velocity autocorrelation function. Motivated by previ- 
ous hydrodynamic modeling of friction kernels, we examine the ap- 
proximation in which the memory function for the velocity auto- 
correlation function is identified with the autocorrelation function 
of the force on the stationary ion. The overall agreement between 


this approximation for the velocity autocorrelation function and the 


numerically correct answer is quite good. 


Total electron yield measurements of extended x- 


: ent of Chemistry, Brook- 
haven National Laboratory, Upton, New York 11973). Jour- 
nal of Chemical Physics; 83: No. 11, 5914-5922(1 Dec 1985). 

X-ray absorption spectra of Fe and Ni K edges have been 
obtained at room temperature by means of a total electron yield 
technique for a clean Fe foil on which Ni was subsequently depos- 
ited, and a Ni foil. This technique involves the measurement of the 
specimen current. The total yield is found to be ~1 x 10~? electron 
per photon absorbed at the Fe K edge for a 1/4 mil foil. Dramatic 
increase in surface sensitivity is gained over transmission EXAFS 
by using this technique to study Ni overlayers on Fe surface. The 
EXAFS of the deposited Ni overlayers (several monolayer cover- 
age) are compared with those of the pure elements and of Ni/Fe 
alloys in the a(bcc) and (fcc) phases. The results indicate that the 
average Ni—Ni bond in the deposited Ni overlayers does not con- 
tract relative to that in the bulk in contrast to previously observed 
contraction of Ni deposition on carbon substrates. The feasibility of 
this technique and its application are discussed. 


Electron energy loss spectroscopy (EELS) of 
CH.NH. adsorbed on Ni(100), Ni(111), Cr(100), and Cr(111). 
Baca, A.G.; Schulz, M.A.; Shirley, D.A. (Materials and Mo- 
lecular Research Division, Lawrence Berkeley Laboratory, 
and Department of Chemistry, University of California, 
Berkeley, California 94720). Journal of Chemical Physics; 83: 
No. 11, 6001-6008(1 Dec 1985). 

Adsorbed CHsNH2 has been studied on Ni(100), Ni(111), 
Cr(100), and Cr(111) at 300 K using electron energy loss spectros- 
copy. The vibrational spectra indicate that molecular CHs;NH2 
exists on all four surfaces with bonding through the nitrogen lone 
pair, although a substantial amount of dissociation also occurs on 
the chromium surfaces. Approximately one monolayer of surface 
species is the stable coverage on each surface at 300 K. The possi- 
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ble existence of coadsorbed dissociation products CH/sub x/ and 
NH/sub x/ is discussed. The CN stretch is anomalously broad on 
Ni (100) and Ni(111) but not detectably broadened on Cr(100), indi- 
cating a strong sensitivity of this bond to interactions with the Ni 
surfaces. A multiplicity of sites is indicated on Cr(111) by the 
breadth of all the peaks. The loss spectra exhibit striking intensity 
differences, which can be attributed partly to impact scattering and 
partly to intrinsic differences in the interaction of CH;NHe with the 
different surfaces. A model explaining the linewidth and intensity 
differences is proposed. 


5893 Electrochemical and spectroscopic studies of sulfur 
in aluminum chloride-N-(n- um chloride. Marassi, 
R.; Laher, T.M.; Mamantov, G.; Trimble, D.S. (Department 
of. oe University of Tennessee, Knoxville, Tennes- 
see). Journal of the Electrochemical Society; 132: No. 8, 1639- 
1643(Jul 1985). 

The behavior of sulfur in aluminum  chloride-N-(n- 
butyl)pyridinium chloride (AlCls-BPC) was studied using Raman 
spectroscopy and electrochemical techniques. In basic (BPC-rich) 
melts, sulfur can be reduced to sulfide, probably in the form of an 
AISCl-like species. No oxidation to positive oxidation states of 
sulfur is observed in basic melts. In acidic (AlCls-rich) melts, sulfur 
can be oxidized to S(I) and eventually to S(IV), which is only stabl 
in the melt for short periods of time. No reduction to sulfide-like 
species or formation of low oxidation states is observed in acidic 
melts. 


5894 Solids mixing in an expanded top fluid bed. 
Avidan, A.; Yerushalmi, J ent of Chemical Engi- 
neering, The City College of New York, New York, NY). 
AIChE (American Institute of Chemical Engineers) Journal: 
31: No. 5, 835-841(May 1985). 

This study investigated solids mixing of a group A fine 
powder in a 0.15 m ID expanded top fluid bed with a ferromagnet- 
ic tracer. The superficial gas velocity was raised from 0.075 to 1.1 
m/s, causing the bed to go through bubbling, slugging, and turbu- 
lent fluidization regimes. A countercurrent flow model described 
the data well at low gas velocities. The bed assumed a more homo- 
geneous appearance at higher gas velocities; a one-dimensional axial 

model was used to correlate the data. Axial dispersion 
coefficients increased with gas velocity. The data agree well with 
literature data for low gas velocities. 


Simple, analytical criteria for the sequencing of 
distillation columns. Malone, M.F.; Douglas, J.M.; Glinos, 
K.; Marquez, F.E. t of Chemical Engineering 
Goessman Laboratory, University of Massachusetts, Am- 
herst, MA). AIChE (American Institute of Chemical Engi- 
neers) Journal; 31: No. 4, 683-689(Apr 1985). 

A quantitative criterion for the selection of simple distillation 
sequences is derived for ideal mixtures. A simple cost model, along 
with a short-cut solution of Underwood's equations, gives an ana- 
lytical form for the total vapor rate, which is the key design vari- 
able. The results for column sequencing that are based on the ana- 
lytical criterion agree well with more exact solutions, but they indi- 
cate that in numerous situations the commonly accepted heuristics 
are incorrect. 


Longitudinal and lateral thermal dispersion in 
gushed Radie, Ok it Sieemeaianeinienan tiniieg maniac 
iment. Levec, J.; Carbonell, R.G. ent of Chemistry 
and Chemical Technology, University of Ljublj i Ljubl- 
jana). AIChE (American Institute of Chemical Engineers) 
Journal; 31: No. 4, 591-602(Apr 1985). 

The thermal response of a packed bed subject to step 
changes in fluid temperature was measured in the Peclet number 
range from 10 to 10% Fluid temperature and particle temperatures 
were measured independently at six different axial locations in the 
bed as a function of time. From the temperature breakthrough 
curves the authors were able to calculate the spatial separation be- 
tween the fluid and solid temperature fronts. The measured values 
were higher by a factor of 2 to 3 than those predicted by tradition- 
al heat transfer models. Longitudinal effective thermal conductiv- 
ities were also computed and compared to theoretical predictions. 
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The new heat transfer model developed in a previous paper is able 
to account for these differences between experimental results and 
the predictions of the dispersionconcentric and continuous solid 
phase models used by previous investigators. Steady-state experi- 
ments were used to measure lateral effective thermal conductivities. 
A temperature gradient was imposed at the top of the bed perpen- 
dicular to the flow direction and its spread was measured at differ- 
ent axial locations in the Peclet number range from 10 to 10°. The 
predicted lateral effective thermal conductivities calculated using 
mass transfer data to estimate the hydrodynamic dispersion effect 
were significantly lower than the measured values. This is possibly 
due to the influence of viscosity and density gradients in the flow 
field in the packed bed. 


5897 Longitudinal and lateral thermal dispersion in 
packed beds. Part I: Theory. Levec, J.; Carbonell, G. (De- 
partment of Chemistry and Chemical Technology, Universi- 
ty of Ljubljana, Ljubljana). AIChE (American Institute of 
Chemical Engineers) Journal; 31: No. 4, 581-590(Apr 1985). 

A new model is developed for the transient thermal response 
of a packed bed, using the method of spatial averaging. Equations 
for the average temperature of the fluid and the solid phase are de- 
rived from the point equations for thermal energy in each phase. 
The new model exhibits some unusual convective and dispersive 
coupling between the equations for the average fluid and solid tem- 
peratures. The response of the model equations to a pulse disturb- 
ance is analyzed. It is found that after a sufficiently long time has 
elapsed, the temperature pulses for the fluid and solid phases will 
be separated by a constant distance and will spread or disperse 
about their centroids at an equal rate. The pulse separation predict- 
ed by the new model equations is larger than that predicted using 
more conventional analyses of heat transfer in packed beds. Effec- 
tive thermal conductivities measured under steady state conditions 
can differ significantly from those observed in transient experiments 
due to the spread in temperature pulses caused by heat exchange 
between phases. Estimates are made of the magnitude of the more 
important terms affecting longitudinal and lateral effective thermal 
conductivities under flow conditions. 


5898 (UCRL-Trans—12074) Electrochemical behavior of 
nitrite and nitrous acid in sulfolane. Boughriet, A.; Fischer, 
J.C.; Leman, G.; Wartel, M. Translated from Bulletin de la 
Societe Chimique de France ; No. 1, 8-13(1985). Contract W- 
7405-ENG-48. 24p. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86001956. 

The electrochemical oxidation of nitrite dissolved in anhy- 
drous and deoxygenated sulfolane has been studied by means of the 
platinum rotating disk electrode and cyclic voltammetry. The ni- 
trite ion undergoes two consecutive oxydation steps: 2 NO. 
equilibrium NO + NO;s~ + e [I]; NO + NOs™ in equilibrium 
N20, + e° [II]. The reactions [I] and [II] are, respectively, reversi- 
ble and quasi reversible charge transfers. An extensive study of the 
first anodic wave indicates that nitrogen dioxide and its dimer, dini- 
trogen tetroxide, occurs as intermediates according to: NO: in equi- 
librium NO. + e~ [III]; NO: in equilibrium 1/2 N2O, [IV]; 1/2 
N2O, + NOs2~ in equilibrium NO + NOs [V]. The kinetic con- 
stants are large and the sum [III] + [IV] + [V] gives the overall 
reaction [I]. The normal potentials accounting for steps [I] and [II] 
and the equilibrium constant of the reaction [V] were calculated. 
The mechanism of NO2~ oxidation is complicated by water at trace 
levels in sulfolane; the intermediate N2O, formed by reaction [II] 
can disproportionate; N2O, + H2O in equilibrium HNO2 + HNOs; 
and with excess N2O.,; HNO. + N2O, in equilibrium N2O; + 
HNOs. The species N2O3 and HNO: (with nitrate) are electroac- 
tive; N2Os in equilibrium NO + 1/2 N2O, + e~ [VI]; HNO2 + 
NOs” in equilibrium HNO; + 1/2 N2O, + e7 [VII]. In this case, 
the voltammetric curves show three consecutive oxidation steps. 
To elucidate this new mechanism, we have studied the electro- 
chemical behavior of nitrous acid with nitrate (reaction [VII]). The 
results show that system [VII] is kinetically controlled, and, be- 
cause of the weak solubility of NO, nitrous acid is not stable in the 
presence of N2O, and/or HNOs. 25 refs., 7 figs. 
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5899 Description of variables used in the SOLGASMIX 

program. Beahm, E.C. (Oak Ridge National Lab., TN). 
CALPHAD: Computer Coupling of Phase Diagrams and Ther- 
mochemistry; 7: No. 2, 103-111(1983). Contract W-7405- 
ENG-26. 
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REFER ALSO TO CITATION(S) 5883 


5900 (CONF-8510177—3) Effect of melt composition on 
the reactions of the anthracene radical cation in SbCls-rich 
melts: chlorination versus aryl-aryl coupling. Chapman, 
D.M.; Smith, G.P.; Buchanan, A.C. III; Mamantov, G. 
(Tennessee Univ., Knoxville (USA). Dept. of Chemistry; 
Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 25p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86002257. 

From 5. international symposium on molten salts; Las Vegas, 
NV, USA (14 Oct 1985). 

In SbCls-AlCls-BPC! melts (BPCl = N-(1-butyl)pyridinium 
chloride) reactions of anthracene (AN) oxidized either coulometri- 
cally or with Sb(V) were highly selective in a way that depended 
on melt composition. In basic 60-19-21 m/o melts the only signifi- 
cant products were 9-chloroanthracene (CA) and 9,10-dichloroanth- 
racene (DCA) with CA constituting >99% of the yield for partial 
oxidations up to 80%, while in acidic 60-21-19 m/o melts the only 
products found in significant amounts were condensed AN’s, princi- 
pally 2,9’-bianthracene. In SbCl3-10 m/o BPCI oxidative chlorina- 
tion occurred without condensation, while in SbCls-6 m/o KCl 
both chlorination and condensation took place. These results are 
discussed in terms of the effect of the acid/base properties of 
SbCls-rich melts on the manifold of reaction pathways available to 
AN radical cations. It is proposed that the half-regeneration path- 
way (an ECE process) is the primary chlorination route with a 
Cl-/SbCls complex we denote Cl" (cpx) serving as the nucleophile. 
In basic melts the concentration of Cl” (cpx) is substantial and 
chlorination reactions are dominant over condensation reactions 
while in acidic melts the concentration of Cl (cpx) is enormously 
suppressed so that chlorination reactions become much slower and 
condensation predominates. 22 refs., 6 figs., 1 tab. 


5901 (DOE/OR/21400—T207) New theory and new re- 
sults for mixed nonionic-anionic micelles. Osborne-Lee, I.W.; 
Schechter, R.S.; Wade, W.H.; Barakat, Y. (Oak Ridge Na- 
tional Lab., TN (USA); Texas Univ., Austin (USA); Egyp- 
tian Petroleum Research Inst., Cairo). 1985. Contract AC05- 
840R21400. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86003087. 

Ultrafiltration has been used to study binary anionic-nonionic 
surfactant mixtures. Micellar composition and critical micelle con- 
centration (CMC) are reported for mixtures of decyl benzene sul- 
fonate with nonyl phenol ethoxylates having average ethylene 
oxide chain lengths of 10, 20, and 50 and for mixtures of decyl, un- 
decyl, and dodecyl benzene sulfonate with a nonyl phenol ethoxy- 
late with an ethylene oxide chain length of 50. The regular solution 
theory (RST) approximation which has been used to characterize 
these mixtures is determined to be inadequate. A new theory is pro- 
posed which accounts for the excess entropy due to two effects: (1) 
nonrandom arrangements in the mixed-micelle and (2) conforma- 
tional entropy changes in the polyethylene oxide chains. Good 
agreement with the data are obtained when the excess entropy is 
taken into account. 28 refs., 7 figs., 2 tabs. 


5902 (IS-T—1190) New detection methods and tech- 
niques with applications in liquid chromatography. Wilson, 
S.A. (Iowa State Univ. of Science and Technology, Ames 
(USA). Dept. of Chemistry). Oct 1985. Contract W-7405- 
ENG-82. 1llp. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86002109. 

Thesis. 

These new analytic techniques are described. (1) a three-di- 
mensional detector which simultaneously monitors the refractive 
index, absorbance and fluorescence is based on the coupling of a 
tightly focused laser beam and microbore column liquid chromatog- 
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raphy. (2) an absorbance detector which allows one to make differ- 
ential absorbance measurements is based on Michelson interfero- 
metry with a laser. (3) A novel detection method which is based on 
the combination of an absorbance detector and an electrical con- 
ductivity detector allows one to detect nonabsorbing analytes. In 
this scheme analytes can be quantified without the need of stand- 
ards. 63 refs., 13 figs., 2 tabs. (WRF) 


5903 Ultraviolet photoelectron spectroscopic study of 
the interaction of potassium with carbon monoxide and ben- 
zene on the Pt(111) surface. Kudo, M.; Garfunkel, E.L.; So- 
morjai, G.A. (Univ. of California, Berkeley). Journal of 
Physical Chemistry; 89: No. 15, 3207-3211(18 Jul 1985). Con- 
tract AC03-76SF00098. 

The interaction of potassium with carbon monoxide and ben- 
ezene has been studied on the Pt(i11) crystal surface by ultraviolet 
photoelectron spectroscopy (UPS). The adsorptive changes report- 
ed in previous studies for carbon monoxide and benzene when po- 
tassium is coadsorbed are correlated with the UPS results presented 
here and are explained with the aid of a molecular orbital analysis. 
The authors find that the valence molecular orbitals increase their 
binding energy slightly when the potassium is coadsorbed, implying 
a model in which the adsorbates sense the potassium-induced 
changes in dipole field at the surface. 36 references, 11 figures. 


5904 Reaction of ethane with deuterium over plati- 
num(111) single-crystal surfaces. Zaera, F.; Somorhai, G.A. 
(Univ.of California, Berkeley). Journal of Physical Chemistry; 
89: No. 15, 3211-3216(18 Jul 1985). Contract AC03- 
76SF00098. 

Deuterium exchange and hydrogenolysis of ethane were 
studied over (111) platinum surfaces under atmospheric pressures 
and a temperature range of 475-625 K. Activation energies of 19 
kcal/mol for exchange and 34 kcal/mol for hydrogenolysis were 
obtained. The exchange reaction rates displayed kinetic orders with 
respect to deuterium and ethane partial pressures of -0.55 and 1.2, 
respectively. The exchange production distribution was U-shaped, 
peaking at one and six deuterium atoms per ethane molecule, simi- 
lar to results reported for other forms of platinum, e.g., supported, 
films, and foils. The pressure of ethylidyne moieties on the surface 
was inferred from low-energy electron diffraction and thermal de- 
sorption spectroscopy. A mechanism is proposed to explain the ex- 
perimental results, in which ethylidyne constitutes an intermediate 
in one of two competitive pathways. 31 references, 9 figures, 3 
tables. 


5905 Reaction of azide radicals with aromatic com- 
pounds. Azide as a selective oxidant. Alfassi, Z.B.; Schuler, 
R.H. (Univ. of Notre Dame, IN). Journal of Physical Chem- 
istry; 89: No. 15, 3359-3363(18 Jul 1985). 

In basic aqueous solution the Ns.radical is found to oxidize 
aromatic systems such as aniline and phenoxide ions and their de- 
rivatives at rate constants of (3-5) x 10° M~‘s~*. In contrast to the 
reactions of OH radicals, where addition to the ring dominates, oxi- 
dation appears to be directly by electron transfer. Compounds such 
as benzene, toluene, and anisole are not observably oxidized by Ns. 
Phenol, in its neutral form in acidic solution, is oxidized several 
orders of magnitude more slowly than is the phenoxide anion. The 
rate of oxidation of phenols is strongly dependent on substitution, 
with activating groups increasing the rate in the order para > 
ortho > meta. Ns. can be readily prepared radiolytically by OH 
oxidation of azide. Being a neutral radical which does not absorb 
significantly above 300 nm it is very promising as a selective oxi- 
dant for pulse radiolysis studies. 27 references, 6 figures, 3 tables. 


Zeta potential and charge density of microemulsion 
doade fens lealeambanathe Vinee Ht coun anal nan. 
nary results. Qutubuddin, S.; Berry, G.C.; Fort, T.; Hussam, 
A. A. Miller, C.A. (Case Western Univ., Cleveland, OH). pp 
1693-1708 of Surfactants in solution. Vol. III. Mittal, K.L.; 
Lindman, B. New York, NY; Plenum Press (1984). (CONF- 
8206204—). 
From 4. international symposium on surfactants in solutions; 
Lund, Sweden (27 Jun 1982). 
Electrophoretic laser light scattering has been developed as 
a technique for determining the zeta potential and interfacial charge 
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density of microemulsion drops. Some preliminary results are re- 
ported in this paper, for dilute oil-in-water microemulsions in sys- 
tems containing an anionic surfactant, a short chain alcohol, a 
straight chain hydrocarbon, and sodium chloride brine. Zeta poten- 
tials calculated from the measured electrophoretic mobilities using 


- Henry’s equation were in the range of 90 mV. Drop sizes were ob- 


tained from dynamic light scattering experiments and used with the 
zeta potentials to calculate interfacial charge densities. The tech- 
nique is seen to be promising for developing an improved under- 
standing of microemulsions and other charged colloidal systems. 
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REFER ALSO TO CITATION(S) 5507, 5715, 5787, 5840, 5844, 5845, 5881, 
5898, 6041, 6156 


5907 (EPRI-EM—4336) Plasma processing in the US 
chemical industry. Final report. Estey, P.N. (Science Appli- 
cations International Corp., Los Altos, CA (USA)). Nov 
1985. 273p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920061. 

There are two major advantages of using an electric arc as a 
source of heat: (1) temperatures higher than normal combustion 
temperatures can be obtained and (2) the gases used can be free of 
the products of combustion without having to use special high tem- 
perature heat exchangers. The theoretical temperature limit of the 
electric arc is extremely high; however practical devices are limited 
to maximum temperatures of around 20,000°K. The arc gas can 
consist of virtually any mix of gaseous species; thus pure and con- 
trolled processing environments can be used. A device that trans- 
fers electrical energy to thermal energy in such a manner is called a 
plasma arc gas heater or more simply, an arc heater. The term 
plasma processing has been associated with chemical processing 
using arc heaters because the gas in the heater is in the partially 
ionized plasma state of being electrically conductive but still retain- 
ing electrical neutrality. The type of devices and processes ana- 
lyzed in this study are known as thermal or high pressure processes 
and are in contrast to low pressure devices which operate with 
high frequency plasma generators. A number of studies have re- 
cently been performed that review the state of the art in plasma 
processing. The purpose of this study was not to perform a similar 
review. Instead a systematic approach was developed to analyze 
plasma-based chemical processes. The purpose of the study was to 
then apply this approach to a set of proposed processes to deter- 
mine the technical and economic worthiness of using plasma tech- 
nology for the process. Even though research has been conducted 
on plasma heating devices for over thirty years, the technology is 
not mature enough to allow such predictions. For each of the pro- 
posed processes considered, a comparison was made with current 
practices in both technical terms as well as on the basis of product 
cost. 


5908 Theoretical analysis of the effects of light intensity 
on the photocorrosion of semiconductor electrodes. Benito, 
R.M.; Nozik, A.J. (Solar Energy Research Institute, 
Golden, CO). Journal of Physical Chemistry; 89: No. 15, 
3429-3434(18 Jul 1985). Contract AC02-83CH10093. 


A kinetic model was developed to describe the effects of 
light intensity on the photocorrosion of n-type semiconductor elec- 
trodes. The model is an extension of previous work by Gomes and 
co-workers that includes the possibility of multiple steps for the ox- 
idation reaction of the reducing agent in the electrolyte. Six cases 
are considered where the semiconductor decomposition reaction is 
multistep (each step involves a hole); the oxidation reaction of the 
reducing agent is multistep (each step after the first involves a hole 
or a chemical intermediate), and the first steps of the competing ox- 
idation reactions are reversible or irreversible. It was found, con- 
trary to previous results, that the photostability of semiconductor 
electrodes could increase with increased light intensity if the de- 
sired oxidation reaction of the reducing agent in the electrolyte was 
multistep with the first step being reversible. 14 references, 5 fig- 
ures, 1 table. 
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Parametric study of zinc deposition on porous 
cain in a flowing electrolyte cell. Iacovangelo, C.D.; Will, 
F.G. (General Electric Company, Corporate Research and 
Development, Schenectady, New York). Journal of the Elec- 
sos), Society; 132: No. 4, 851-857(Apr 1985). (CONF- 
850311— 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

X-ray radiography coupled with high resolution optical den- 
sitometry, as well as optical and scanning electron microscopy, was 
employed to study the effect of pivotal zinc deposition parameters 
on the zinc morphology within a porous C foam electrode. Deposi- 
tion was carried out in zinc-bromine and zinc-zinc cells with circu- 
lating electrolyte. Results on the effects of flow rate, substrate 
thickness, current density, and electrolyte composition on zinc dis- 
tribution in the substrate and on its surface are described. This 
study has shown that in the absence of organi inhibitors, very non- 
uniform zinc deposition occurs within the porous electrode. This 
zinc deposition corresponds to the nonuniform primary current dis- 
tribution dominated by ohmic resistance. This study has led to the 
conclusions tha high electrolyte flow rates, moderate current densi- 
ties, and thick foams all aid in producing increasingly uniform zinc 
deposits. The most beneficial effects on the zinc morphology, how- 
ever, were obtained by adding to the electrolyt a dendrite inhibitor- 
solubilizer combination consisting of certain fluorosurfactants and 
butyrolactone. 


5910 A close view of gas evolution from the back side of 
a transparent electrode. Sides, P.J.; Tobias, C.W. (Materials 
and Molecular Research Division and Department of Chem- 
ical Engineering, University of California, Berkeley, Califor- 
nia). Journal o the Electrochemical Society; 132: No. 3, 583- 
587(Mar 1985). 

Oxygen evolving on a transparent tin-oxide anode in aqueous 
potassium hydroxide was photographed b a highspeed motion-pic- 
ture camera capable of 10,000 frames per second. With illumination 
by fiber optics and use of a microscope, sharp images of the emer- 
gence, growth, and coalescence of bubbles were obtained with a 
resolution as small as 1 ym. Bubbles grew by diffusion of oxygen 
and by coalescence with other bubbles still attached to the elec- 
trode. Detached bubbles in some cases reattached. Coalescing and 
detaching bubbles caused significant fluid motion close to the elec- 
trode surface. Bubbles in general were evolved in a cycle of 
growth by diffusion and various modes of coalescence. 


4005 PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 5021, 5070, 5908, 6165, 6426 


(AD-A—157556/2/XAB) Investigation of 
‘echnical 


photoe- 
lectrode redox polymer junctions. T report, 16 No- 
vember-15 January 1984. Cook, R.L.; Sammells, A.F. 
(Eltron Research, Inc., Aurora, IL (USA)). 15 Jan 1985. 
14p. NTIS, PC A02/MF AOl. 

The n-CdS flatband potential in the solid-state cell n-CdS/ 
Nafion 117 + redox species/Au was shifted progressively in a 
cathode directed upon the introduction of FeCp2, FeCp2 + 
Ru(bpy)3(2+) into the SPE. This cathodic shift was consistent 
with that for the oxidation potentials seen for Ru(bpy)3(2+) (E1/2 
= 1.25V vs SCE) and FeCp2 (0.285V vs SCE) in acetonitrile. Such 
perturbations of semiconductor properties can be expected to form 
the basis of a detector technology when the semiconductor/SPE 
junction is exposed to selected chemical species. 


5912 Time-resolved measurements of the fluorescence of 
rhodamine B on glass surfaces. Liang, Y.; 
Goncalves, A.M.P. (Temple Univ., Philadelphia, PA). Jour- 
nal of Physical Chemistry; 89: No. 15, 3590-3294(18 Jul 
1985). Contenct AC02-81ER 10881. 


Time-correlated single-photon counting was used to investi- 
gate the fluorescence decay of rhodamine B at semiconductor- 
water and glass-water interfaces. All decays could be fit by the sum 
of two exponentials with lifetimes tau, (short) and taue (long). At 
very low dye concentrations in solution (10-7 M) tau’ = 0.41 ns 
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and taue = 1.4 ns for semiconductors (tin oxide and indium oxide), 
and tau: = 0.68 ns and taue = 2.6 ns for glass. Experiments on dry 
surfaces prepared with 10°? M rhodamine B solutions gave tau: 
values similar to those obtained for surface-solution samples, but 
taue = 3.1 ns with both glass and semiconductor surfaces. Mole- 
cules which are capable of excited-state electron transfer to the 
semiconductor are assigned to glass, and taue otherwise. Progres- 
sively shorter tau, values measured for SnOz with increasing dye 
concentrations are attributed to the effect of energy-transfer 
quenching. Treatment of SnOz surfaces in 1 M KCI solutions at pH 
13 (reported to reduce the photocurrent yield by two orders of 
magnitude) had no effect on tau:. No changes in tau: which could 
be attributed to enhanced electron transfer were found with super- 
sensitizers (thiourea and hydroquinone), which are known to in- 
crease the photocurrent yield by as much as one order of magni- 
tude. 27 references, 4 figures, 1 table. 


5913 Flash photolysis-laser induced fluorescence study 
of the rate constant for NH2 + O2 between 245 and 459 K. 
Michael, J.V.; Klemm, R.B.; Brobst, W.D.; Bosco, S.R.; 
Nava, D.F. (NASA/Goddard Space Flight Center, Green- 
belt, MD). Journal of Physical Chemistry: 89: No. 15, 3335- 
3337(18 Jul 1985). 

Flash photolysis-laser induced fluorescence experiments 
were performed to measure the rate constant for the reaction of 
NH2 with O2 as a function of temperature (245, 298, and 459 K). 
Only upper limits at the three temperatures could be inferred, their 
respective values being less than 4.6 x 1077’, 7.7 x 10778 and 5.6 x 
10-?* cm* molecule~! s~*. These results were obtained under condi- 
tions where secondary reactions of NHz were unimportant. The 
present work is compared to earlier investigations, and the implica- 
tions of this result to the oxidation of ammonia are discussed. 29 
references, 1 table. 


4007 RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 4921, 5879, 6179, 6352 


5914 (INIS-mf—9472, pp 150) In-113m binding to 
transferrin in the presence of chelating compounds. Rokos, 
A.; Cifka, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). 1981. (In Czech). NTIS (US Sales Only), 
PC Ali/MF AOl1. File Number DE85780791. (CONF- 
8111162—Absts.). 


From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

Published in summary form only. 


5915 (INIS-mf—9472, pp 125) Experience with per- 
formance of extraction sup(99m)Tc generator at nuclear medi- 
cine departments. Pekarek, J.; Tauer, J.; Prokop, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). 1981. 
(In Czech). NTIS (US Sales Only), PC All/MF AOl1. File 


Number DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

Published in summary form only. 


5916 (INIS-mf—9472, pp 138) Manipulation of extrac- 
tion sup(99m)Tc generator designed for nuclear medicine de- 
partments. Prokop, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). 1981. (In Czech). NTIS (US Sales 
Only), PC Ali/MF A0Ol. File Number DE85780791. 
(CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

Published in summary form only. 
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5917 (INIS-mf—9472, pp 139) Extraction sup(99m)Tc 
generator designed for nuclear medicine departments. Prokop, 
J.; Budsky, F.; Sebek, Z.; Pavlis, L. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez (Czechoslovakia)). 1981. (In Czech). 
NTIS (US Sales Only), PC All/MF A011. File Number 
DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

: Published in summary form only. 


5918 (INIS-mf—9472, pp 143) Automatic system of op- 

application of radioisotope generators at nuclear med- 
icine departments, Putanko, E.; Cernicky, L.; Textoris, R. 
(Fakultni Nemocnice Kosice (Czechoslovakia). Oddelenie 
Nuklearnej Mediciny). 1981. (In Slovak). NTIS (US Sales 
Only), PC A1il/MF A0Ol. File Number DE85780791. 
(CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

, Published in summary form only. 


5919 (INIS-mf—9472, pp 149) Presence of zinc in 
sup(113m)In generator eluates and its effect on properties of 
sup(113m)In-radiopharmaceuticals, Rokos, A.; Cifka, J. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez A ow Ele 
kia)). 1981. (In Czech). NTIS (US Sales Only), PC All1/MF 
AOl. File Number DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

: Published in summary form only. 


5920 (LBL—18393, pp 7-8) Iodine-122 brain-blood-flow 
radiopharmaceutical. Sargent, T. III; Mathis, C.A.; Shulgin, 
A.T.; Yano, Y. Apr 1985. NTIS, PC A1l2/MF AO0Ol1. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The authors have been investigating an agent derived from 
previous studies, iodo-dimethoxy-N,N-dimethyl amphetamine 
(IDNNA), which can be iodinated so rapidly that it is possible to 
label useful quantities with positron-emitting 171. Using this **I, 
the authors have labeled IDNNA, injected it into a dog, and ob- 
tained PET images. 


5921 (LBL—18393, pp 12-14) Development of radionu- 
clides and radiopharmaceuticals for positron emission na 
raphy. Yano, Y.; Budinger, T.F.; Mathis, C.A.; Singh, M.; 
Moore, D.; Jones, R. Apr 1985. NTIS, PC Ai2/MF AOI. 
File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

This program is concerned with the cyclotron production of 
short-lived positron emitters such as 2-min oxygen-15, 10-min nitro- 
gen-13, 20-min carbon-11, 98-min bromine-75, and 110-min fluorine- 
18 for the radiolabeling of biochemical substrates by rapid and re- 
motely controlled chemical syntheses. Another aspect of short-lived 
radionuclide availability is the development of radioisotope genera- 
tors as a convenient and economical source of 75-sec rubidium-82, 
3.6-min iodine-122, and 68-min gallium-68. 


5922 (UCRL—92753) Reaction of Fay sd vapor with a 
clean liquid uranium surface. Siekhaus, W. (Lawrence Liver- 
more National Lab., CA (USA)). 24 Oct 1985. Contract W- 
7405-ENG-48. 18p. (CONF-8509202—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86003197. 

From Actinide conference; Cadarache, France (1 Sep 1985). 

To study the reaction of water vapor with uranium, we have 
exposed clean liquid uranium surfaces to H2O under UHV condi- 
tions. We have measured the surface concentration of oxygen as a 
function of exposure, and determined the maximum attainable sur- 
face oxygen concentration Xo/sup s/ as a function of temperature. 
We have used these measurements to estimate, close to the melting 
point, the solubility of oxygen (Xo/sup b/, < 10~*) and its surface 
segregation coefficient B/sup s/(> 10°). 8 refs., 5 figs., 1 tab. 


42 ENGINEERING 
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4008 COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 5482, 5483, 5586, 5605 


5923 (CONF-8409210—3) Theoretical studies of chemi- 
cal reactions: pyrolysis of formaldehyde. Dunning, T.H. Jr.; 
Harding, L.B.; Wagner, A.F.; Bair, R.A.; Shepard, R.L.; 
Davis, M.J.; Bowman, J.M.; Schatz, G.C. (Argonne Nation- 
al Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 37p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86003053. 

From Texas A and M symposium on theory and modeling 
for materials design; College Station, TX, USA (17 Sep 1984). 

The theortical chemistry program at Argonne National Lab- 
oratory and its role in the combustion chemistry program is de- 
scribed. The theoretical chemistry program is involved in chemical 
modeling and studying chemical kinetics. The pyrolysis of formal- 
dehyde is also discussed. Each of the steps in the Rice-Herzfeld 
mechanism for the pyrolysis of formaldehyde is treated separately 
and the rates of all the reactions involved are calculated. Calculated 
values are compared to experimental values. 20 figs. (PLG) 
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5924 (CONF-851245—2) Robot navigation algorithms 
using learned spatial graphs. Iyengar, S.S.; Jorgensen, C.C.; 
Rao, S.V.N.; Weisbin, C.R. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. 37p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86002238. 

From 2. conference on artificial intelligence applications; 
Miami Beach, FL, USA (11 Dec 1985). 

Finding optimal paths for robot navigation in known terrain 
has been studied for some time but, in many important situations, a 
robot would be required to navigate in completely new or partially 
explored terrain. We propose a method of robot navigation which 
requires no pre-learned model, makes maximal use of available in- 
formation, records and synthesizes information from multiple jour- 
neys, and contains concepts of learning that allow for continuous 
transition from local to global path optimality. The model of the 
terrain consists of a spatial graph and a Voronoi diagram. Using ac- 
quired sensor data, polygonal boundaries containing perceived ob- 
stacles shrink to approximate the actual obstacles’ surfaces, free 
space for transit is correspondingly enlarged, and additional nodes 
and edges are recorded based on path intersections and stop points. 
Navigation planning is gradually accelerated with experience since 
improved global map information minimizes the need for further 
sensor data acquisition. Our method currently assumes obstacle lo- 
cations are unchanging, navigation can be successfully conducted 
using two-dimensional projections, and sensor information is pre- 
cise. 


5925 (SAND—85-2221C) Recent advances in short pulse 
x-ray simulators. Hedemann, M.A.; Lee, J.R.; Baldwin, 
G.T.; McClenahan, a R.; Spence, P.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 1985. Contract AC04- 
76DP00789. 20p. (CONF-8510165—5). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86001911. 

From 6. JOWOG meeting; Aldermaston, England (7 Oct 
1985). 

Several bremsstrahlung x-ray simulators, with peak voltages 
from 1 to 2 MV, have recentiy become operational at Sandia Lab- 
oratories with pulse widths in the range of 10 to 40 nsec. Most of 
these simulator sources utilize the triaxial diode concept in order to 
efficiently couple generator energy into an electron beam. A de- 
scription of the various simulator sources is given. 





42 ENGINEERING 
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(UCRL—15724) RD, a program for automated 
poe design. Nevill, G.E. Ir Adams, L.T. Jr.; Asbury, 
C.N.; Genemaras, WJ; Paul, G.H. (Florida Univ., Gaines- 
ville (USA). Dept. of Engineering Sciences). Apr 1985. 
Contract W.1405 ENG-48. 108p. NTIS, PC A06/MF A011; 
1; GPO Dep. File Number DE86002330. 

This report describes an experimental automated rocket 
design program (RD) developed in ROSIE/INTERLISP to run in 
VMS on a VAX 11/750. Design problems are defined by the user 
in terms of the external shell configuration, thrust, weight, burn 
time and safety requirements. Reasonable candidate thrusters, feed 
systems and tank systems are identified using a coarse reasonable- 
ness criteria. Specific designs are then chosen using heuristic rules 
based on consideration of components characteristics including 
weight, capacity, size, safety, design maturity, use of special materi- 
als and compatibility with other components. The program's goal is 
to suggest as many promising designs as possible rather than to 
identify the single best design. A FORTRAN graphics package 
(GRAPHIX) then chooses the best positioning of the components 
of each design and displays them at the user's request. These pro- 
grams can also be used for direct interrogation of the data base and 
for placement and display of user selected designs. RD/GRAPHIX 
together demonstrate the potential of an expert system approach to 
conceptual design of mechanical systems and structures. In addi- 
tion, the programs are readily convertible to the design of other 
systems of interest to LLNL. 


5927 (UCRL—50016-84-3) Technical abstracts for the 
period July-December 1984. Woo, H.H. (ed.). (Lawrence 
Livermore National Lab., CA (USA)). Jul 1985. Contract 
W-7405-ENG-48. 75p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE86002957. 


5928 (CE-Trans—7643) Digital imaging in non-linear 
acoustics. Hosten, B. Translated from Revue du Cethedec ; 
No. 60, 197-205(1979). 9p. NTIS (US Sales Only), PC A02. 
File Number DE85902126. 

A procedure is described which permits the digital acquisi- 
tion of a non-linear ultrasonic field in air, the visual display of this 
field in the acquisition plane, and, after suitable processing, in a par- 
allel plane situated at any distance. 


5929 (CE-Trans—7644) Pulse mode study of the ultra- 
sonic field radiated by a thick piezoelectric disc. Baboux, 
J.C.; Lakestani, F.; Perdrix, M. Translated from Revue du 


Cethedec ; No. 60, 207-213(1979). 9p. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE85902125. 


The ultrasonic fields radiated by transducers excited in the 
pulse mode have been the subject of important theoretical works, 
but there have been very few experimental verifications. The char- 
acteristics of the pulsed field produced by a damped transducer 
have recently been studied by Weight and Hayman, using two 
complementary techniques: a Stroboscopic visual display of the 
wave fronts and a quasi-point measurement of the local pressure by 
means of a miniature probe. We were interested in the field radiat- 
ed by a thick transducer excited by a short current pulse, the point 
measurements being obtained by means of a miniature probe of the 
same type as that described by Weight. Under pulse conditions, it 
has been proved experimentally that a thick transducer enables very 
short duration plane wave fronts to be set-up, without it being nec- 
essary to damp the rear face, which it is always difficult to do ade- 
quately. We have also shown ourselves that such a transducer 
could be very simply used as a wide-band reference transmitter. 
The object of this paper is to study the effect of the lateral dimen- 
sions of this transducer on the pulsed ultrasonic field that it gener- 
ates. 
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4202 FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 4892, 4926, 5674, 6100, 6101, 6102, 6103, 
6104, 6115, 6759, 6760, 6830 


5930 (AD-A—157213/0/XAB) Test report on the quali- 
fication program for the one-quarter (1/4)-Watt Split Stirling 
Common Module Cryogenic Cooler. Final report, 28 Septem- 
ber 1982-14 October 1983. Tervo, R.M. (CTI-Cryogenics, 
Inc., Waltham, MA (USA)). Jan 1984. 77p. NTIS, PC A05/ 
MF AOI. 

Tests performed and results obtained from conducting a 
qualification program designed for a 1/4-Watt Split Stirling Cryo- 
genic Cooler are described. Qualification testing included evalua- 
tion of the 1/4-Watt Cryogenic Cooler under the following test 
conditions: low, room, and high ambient temperature test (-40C, 
+23C, +71C); temperature shock testing (-54C, + 71C); mechani- 
cal-vibration testing; mechanical-shock testing; audible-noise testing; 
reliability-demonstration testing. The cryogenic cooler design con- 
sisted of a motor/compressor assembly, interconnecting stainless 
steel capillary tubing, and a remote expander assembly. Nominal 
operating voltage applied to the units was 17.5 vd-c with a maxi- 
mum input power of 35 watts. The cryogenic cooler assembly did 
not exceed the maximum weight limit of 2.5 pounds. 


5931 (AEEW-M—z2144) Computer codes for the analy- 
sis of flask impact problems. Neilson, A.J. (UKAEA Atomic 
Energy Establishment, Winfrith). Sep 1984. 25p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85703013. 

This review identifies typical features of the design of trans- 
portation flasks and considers some of the analytical tools required 
for the analysis of impact events. Because of the complexity of the 
physical problem, it is unlikely that a single code will adequately 
deal with all the aspects of the impact incident. Candidate codes 
are identified on the basis of current understanding of their 
strengths and limitations. It is concluded that the HONDO-II, 
DYNA3D AND ABAQUS codes which are already mounted on 
UKAEA computers will be suitable tools for use in the analysis of 
experiments conducted in the proposed AEEW programme and of 
general flask impact problems. Initial attention should be directed at 
the DYNA3D and ABAQUS codes with HONDO-II being re- 
served for situations where the three-dimensional elements of 
DYNA3D may provide uneconomic simulations in planar or axi- 
symmetric geometries. Attention is drawn to the importance of 
access to suitable mesh generators to create the nodal coordinate 
and element topology data required by these structural analysis 
codes. 


5932 (AEEW-R—1782) Development and testing of a 
modular containment system under plutonium active condi- 
tions. Sanders, M.J.; Pengelly, M.G.A. (UKAEA Atomic 
Energy Establishment, Winfrith). May 1984. 28p. 
(PCMRP—84-P16). NTIS (US Sales Only), PC ‘A03/MF 
A01. File Number DE85703014. 

A Modular Containment System has been designed, con- 
structed and tested under plutonium active conditions at AEE Win- 
frith. The unit consists of a portable self-contained pressurised suit 
area, complete with shower entry tunnel and ventilation plant 
which can be assembled to enclose active plant to enable active op- 
erations to be carried out safely by operators dressed in standard 
pressurised suits. A fundamental feature of the system is the use of 
strippable coatings which are used to treat the interior surfaces 
prior to active operations to prevent permanent contamination of 
the structure. Details of construction are given together with re- 
sults of trials. Whilst this report describes work with plutonium, the 
system has clear applications wherever temporary containment of 
radioactive or toxic materials is needed. 


5933 (BARC—1238) Purification process for an inert 
gas system. Raj, S.S.; Samanta, S.K.; bg N.G.; Deshing- 
kar, DS; Ramaswamy, M. (Bhabha Atomic Research 
Centre, Bombay (India)). 1984. 25p. NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE85703309. 

Special inert atmosphere is desired inside hot cells used for 
handling radioactive materials. In this report, details of experiments 
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conducted to generate data required for the design of a system for 
maintaining very low levels of organic and acid vapours, oxygen 
and moisture in a nitrogen gas inert atmosphere, are described. Sev- 
eral grades of activated charcoals impregnated with 1% KOH were 
studied for the adsorption of acidic and organic vapours. A Pd/ 
AlkOs catalyst was developed to remove oxygen with greater than 
90% efficiency. For the removal of moisture, a regenerable molecu- 
lar sieve 4A dual-bed was provided. Based on the performance data 
thus generated, an integrated purification system for nitrogen gas is 
proposed. 


5934 (BDX—613-3341) Ink jet marking for multiwire 
cable products. Final report. Lorenzen, K.D. (Allied Corp., 
Kansas City, MO (USA). Bendix Kansas City Div.). Nov 
1985. Contract AC04-76DP00613. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86003021. 

The investigation into the feasibility of using an ink jet 
system revealed that ink jet marking would not be applicable for all 
multiwire cable marking. This investigation arose out of a need to 
avoid damage to marking, eliminate the need for a covercoat, in- 
crease marking accuracy, and make marking an easier and faster 
operation. Three ink jet systems were evaluated for size, clarity, ad- 
herence, and overall appearance. Samples from one vendor were 
evaluated and determined to be satisfactory in all areas. Two types 
of tooling would be required for implementation of an ink jet 
system in the Multiwire Cable Department. Universal tooling could 
be developed for multiple use situations such as marking sleeving 
and potting shells. This type of tooling would be simple and easy to 
develop. For all other applications, a unique tool would be needed 
for each cable. This tooling would be complex and expensive. 
There would be a minimum of 200 cables that would require sepa- 
rate tools for marking. Ink jet marking is acceptable for multiwire 
cable use; however, some of the marking techniques needed make 
this a difficult and expensive operation. This system could easily be 
adapted for marking sleeving and potting shells. However, because 
of the complex tooling needs, the system would not be beneficial 
for other types of marking. 


5935 (BDX—613-3344) Applying parallel data process- 
ing to automated test equipment. Rolfe, E.J.; Boswell, M.D. 
(Allied Corp., Kansas City, MO (USA). Bendix Kansas City 
Div.). Oct 1985. Contract AC04-76DP00613. 24p. (CONF- 
8511116—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002065. 

From MAECON conference; Kansas City, MO, USA (6 
Nov 1985). 

Parallel processing techniques make possible simultaneous 
acquisitions of product test data through the use of multiple micro- 
processors. Dedicating one processor with its own memory, analog 
to digital converter, programmable level detectors, and event timer 
to each product test point provides flexibility and avoids conten- 
tions for measurement resources. Significant increases in speed and 
reliability over single-processor testers have been achieved. 


5936 (CONF-8510176—2) Dynamic plastic deformation 
of an infinite plate. Youngdahl, C.K. (Argonne National 
Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 8p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86001801. 

From 3. symposium on energy engineering sciences: thermo- 
fluids and solid mechanics; University Park, PA, USA (8 Oct 1985). 

A solution is derived for the dynamic plastic response of an 
infinite plate subjected to a general axisymmetric pressure pulse 
which varies both with position and time and is applied to a time- 
varying area of the plate. An approximation formula for the final 
plastic deformation is obtained in terms of three correlation param- 
eters which are functions of simple integrals of the loading. The 
correlation parameters represent the effects of the applied impulse, 
the pulse shape, and the growth of the loaded region, respectively. 


5937 (DOE/ER/13330—T1) Focused Shock Drilling 
Exploratory Research Program. Technical progress report, 
March 1-September 30, 1985. Moeny, W.M.; Young, C.M.; 
Rodriguez, A.E.; Aimone, C.T. (Tetra Corp., Albuquerque, 

SA)). 2 Oct 1985. Contract FG02-85ER 13330. 95p. 
NTIS, PC A0OS/MF AOl; 1; GPO Dep. File Number 
DE86001849. 
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This is the first technical progress report for the Focused 
Shock Drilling Exploratory Research Program. The Program ob- 
jectives are to determine the feasibility of high energy steerable fo- 
cused shock drilling technology. We are well into Task 1 of the 
Program Plan. The objective of Task 1 was to measure the spark 
impedance for the five line drill, to test electrode designs for the 
bit, and to test materials for the erodable face drill bit. We have 
decided to use a different pulse power machine instead of a single 
water line for measuring spark impedance and testing electrode de- 
signs and have combined the latter part of Task 2, and the initial 
part of Task 3 into Task 1. In the initial phases of this Program we 
determined that there were several areas of technology that needed 
further study before we were ready to build a hundred kilojoule fo- 
cused shock machine. As described in the proposal, the purpose of 
Task 1 and the first part of Task 3 was to measure physical proper- 
ties of the spark impedance in order to be able to correctly design 
the big machine. We also needed to conduct a study of various 
pulse power systems to determine which system would be optimal 
for the focused shock drill. (In the proposal we had proposed using 
a water line for conducting the experiments, but in the early stages 
of the contract, we realized that water line may not represent the 
optimum approach for either laboratory experiments or for an 
actual down hole machine. 


5938 (DP-MS—85-70) Automation of a remote fiber 
fluorimetry system. Malstrom, R.A.; Osgood, B.C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). 1985. Contract AC09-76SR00001. 25p. (CONF- 
8509157—4). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86001970. 

From 12. annual meeting of the Federation of Analytical 
Chemistry and Spectroscopy Societies; Philadelphia, PA, USA (29 
Sep 1985). 

The development of software for a multitasking computer to 
automate a remote analytical technique called remote fiber fluori- 
metry (RFF) will be discussed. The RFF system includes a 
Nd:YAG laser, fiber optics, a multiplexer, and a gated, intensified, 
diode-array detector. The system is designed to measure multiwave- 
length time-resolved fluorescence spectra from various remote sam- 
pling points via fiber optics. The requirements of the system include 
a user-friendly interface for operators, archiving of results and spec- 
tra, online debugging capability, and control of the system by mul- 
tiple users without interference. The RFF instrumentation is totally 
computer controlled. This includes control and diagnostics of the 
laser; stepper motor control; and gating, spectral accumulation, and 
readout from the diode-array. The techniques used to implement 
this computer control are varied, and range from assembly lan- 
guage routines watching interrupt lines, to RS232 communications 
with intelligent subcontrollers. Multitasking was an efficient way to 
design software for the instrument. 


5939 (IAEA-TC—406) Technical committee on transport 
package test standards, Tokyo, Japan, 28 September-2 Octo- 
ber 1981, Ek, P. (International Atomic Energy Agency, 
Vienna (Austria)). 1981. 66p. (CONF-8109278—). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85703308. 

From Technical committee on transport package test stand- 


ards; —— Ja (28 Sep 1981). 
eokateal ical Committee looked into the following tasks: a) 


the eddinionnl 200 m water immersion test for packages designed 
for irradiated fuel when the activity exceeds 10° Ci; b) the proposed 
addition of a crush test for light weight Type B and fissile materials 
packages; c) the proposed new text for thermal test. 


5940 (KURRI-TR—236, pp 9-13) Capture efficiency of 
HEPA filter for particles smaller than 0.3 um. Mori, Sadat- 
sugu; Yamada, Yuji; Miyamoto, Katsuhiro; Koizumi, Akira 
(National Inst. of Radiological Sciences, Chiba (Japan)). 
1983. (In Japanese). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86780115. (CONF-8212101—). 

From Study meeting on research technology; Kumatori, 
Osaka, Japan (15 Dec 1982). 

The capture efficiency of the filter paper used for a HEPA 
(High Efficiency Particulate Air) filter was experimentally investi- 
gated. This filter is scheduled to be used for a plutonium facility in 
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which the biological tests with plutonium aerosol will be undertak- 
en. Experiment was performed in a 14.5 cm x 14.5 cm x 2m wind 
tunnel using DOP (dioctyl phthalate) aerosol at velocity of 2.4 cm/ 
s. The filter paper was fixed by an acrylic holder. The diameter and 
concentration of the particles were measured by a LAS-226 (laser 
measurement) and by TS1 model 3020/3040 (condensation nucleus 
measuring instrument). The consistency of the measured results by 
both methods was confirmed for the particle diameter between 0.3 
pm and 0.1 pm. The efficiency of a multiple filter system was also 
tested using a two-filter system. The efficiency of a new-type filter 
for very small particles was compared with that of a conventional 
HEPA filter, and it was shown that the capture efficiency of the 
new-type filter was about 10° times higher than that of the HEPA 
filter. The other major findings obtained by the present experiment 
were as follows: (1) The maximum permeability through the HEPA 
filter was observed for the particle diameter from 0.10 ym to 0.18 
pm (permeability of about 7 x 1075). (2) The permeability through 
the two-filter system was almost equal to the product of the perme- 
ability through the two filters, and the pressure drop was equal to 
the sum of the pressure drops of the two filters. (3) The permeabil- 
ity of the HEPA filter was independent of the particle concentra- 
tion in the upper stream. 


5941 (LA—10485-OBES) Coring technologies for scien- 
tific drilling projects: an overview. Rowley, J.C. (Los 
Alamos National Lab., NM (USA)). Aug 1985. Contract W- 
7405-ENG-36. 54p. NTIS, PC A04/MF AOI; 1; GPO Dep. 
File Number DE86003293. 

This report outlines the well-developed continuous diamond- 
coring technology of the minerals industry and the deep-spot- 
coring procedures that have been optimized for petroleum explora- 
tion. The coring hardware, procedures, and technology developed 
for the sea floor sampling by the Deep Sea Drilling Program 
(DSDP) are presented as an example of a hybrid core drilling 
system adopted for scientific coring purposes. The important fea- 
tures and limitations of conventional coring technologies are set 
forth, and the alternate approaches that will optimize core quality 
and reduce time and costs are illustrated. Surface rotary drives and 
downhole motor drives are contrasted and compared. The most sig- 
nificant factors of long core bit life and continuous wireline core 
retrieval are stressed, and their influence on reduction of operating 
time and costs is indicated. Several types of core bits are illustrated, 
both those for slim hole mining and those for oil and gas applica- 
tions, as well as several core bit designs that have been developed 
for scientific coring projects. Finally, after concepts, applications, 
and hardware have been considered, drilling strategies are recom- 
mended for deep, scientific coring in hard crustal rocks. 


5942 (SAND—83-1145) Crush testing of small Type B 

Di J.M.; Pope, R.B.; Trujillo, A.A.; Un- 
capher, W.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Nov 1985. Contract AC04-76DP00789. 85p. 
(TTC—0436). NTIS, PC A05/MF AOI; 1; GPO Dep. File 
Number DE86003614. 

This report details the results of a test series which investi- 
gated the sensitivity of small light-weight packages to the crush en- 
vironment. Deformations resulting from dynamic crush environ- 
ments, from a static crush environment, and from a drop impact en- 
vironment were investigated. These external deformations are com- 
pared for each of eight types of packagings tested. Additionally, the 
current test results are compared to those previously obtained in a 
simulated accident test. 6 refs., 20 figs., 13 tabs. 


5943 (SAND—85-1695) Data report TRUPACT-I, Unit 
0. Mihalovich, G.S.; Hudson, M.; Joseph, B.J.; Romesberg, 
L.E. (Sandia National Labs., Albuquerque, NM (USA)). 
Sep 1985. Contract AC04-76DP00789. 312p. (TTC—0553). 
NTIS, PC A1l4/MF A0Ol; 1; GPO Dep. File Number 
DE86002946. 

TRUPACT-I was tested to evaluate the design under the 
regulatory testing requirements defined in DOE Order No. 5480.1, 
Chapter 3. Tests were conducted both at the Drop Test Facility at 
Oak Ridge National Laboratories, Oak Ridge, Tennessee, and at 
Sandia National Laboratories, Albuquerque, New Mexico. The pro- 
gram consisted of 12-inch and 30-foot drop tests onto an essentially 
unyielding surface, 40-inch drop tests onto a puncture bar, and a 
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thermal test. Instrumentation for the tests included accelerometers, 
strain gages, and thermocouples. Data from each test was stored on 
magnetic tape for later analysis. The test unit met all of the struc- 
tural regulatory requirements during the impact events, with the 
possible exception of damage to the seal retainer bond line discov- 
ered during disassembly. The adhesive bonds on the seal retainer 
did not hold after the thermal test. The foam behind the puncture 
panel on the outer door burned during the thermal test, overheating 
and deteriorating the seals; the seals failed. This report presents the 
raw data from the testing program of TRUPACT-I, Unit 0. An 
analysis report interpreting the data will be published as "TRU- 
PACT-I, Unit 0 Test Data Analysis,” SAND85-0943 (TTC-0555), 
Sandia National Laboratories, Albuquerque, New Mexico. 


5944 (UCRL—15673) Human factors design guidelines 
for maintainability of Department of Energy nuclear facili- 
ties. Bongarra, J.P. Jr.; VanCott, H.P.; Pain, R.F.; Peterson, 
L.R.; Wallace, R.I. (BioTechnology, Inc., Falls Church, 
VA (USA)). 18 Jun 1985. Contract W-7405-ENG-48. 192p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE85016790. 

Intent of these guidelines is to provide design and design 
review teams of DOE nuclear facilities with human factors princi- 
ples to enhance the design and aid in the inspection of DOE nucle- 
ar facilities, systems, and equipment. These guidelines are con- 
cerned with design features of DOE nuclear facilities which can 
potentially affect preventive and corrective maintenance of systems 
within DOE nuclear facilities. Maintenance includes inspecting, 
checking, troubleshooting, adjusting, replacing, repairing, and serv- 
icing activities. Other factors which influence maintainability such 
as repair and maintenance suport facilities, maintenance informa- 
tion, and various aspects of the environment are also addressed. 


5945 (UCRL—93219) Study of neutron noise from re- 
flected, metal assemblies with criticality safety applications in 
mind. Barnett, C.S. (Lawrence Livermore National Lab., 
CA (USA)). 20 Aug 1985. Contract W-7405-ENG-48. 43p. 
(CONF-8508105—1). NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE85017273. 

From DOE subcritical reactivity measurements workshop; 
Albuquerque, NM, USA (26 Aug 1985). 

The author studied the statistics of detected neutrons that 
leaked from four subcritical reflected, enriched-uranium assemblies, 
to explore the feasibility of developing a criticality warning system 
based on neutron noise analysis. The calculated multiplication fac- 
tors of the assemblies are 0.59, 0.74, 0.82, and 0.92. The author 
studied three possible discriminators, i.e., three signatures that 
might be used to discriminate among assemblies of various multipli- 
cations. They are: (1) variance-to-mean ratio of the counts in a time 
bin (V/M); (2) covariance-to-mean ratio of the counts in a common 
time bin from two different detectors (C/M); and (3) covariance-to- 
mean ratio of the counts from a single detector in two adjacent 
time bins of equal length, which the author calls the serial-covar- 
iance-to-mean ratio (SC/M). The performances of the three dis- 
criminators were not greatly different, but a hierarchy did emerge: 
SC/M = V/M 2 C/M. An example of some results: in the neigh- 
borhood of k = 0.6 the Ak required for satisfactory discrimination 
varies from about 3% to 7% as detector solid angle varies from 
19% to 5%. In the neighborhood of k = 0.8 the corresponding Aks 
are 1% and 2%. The noise analysis techniques studied performed 
well enough in deeply subcritical situations to deserve testing in an 
applications environment. They have a good chance of detecting 
changes in reactivity that are potentially dangerous. One can expect 
sharpest results when doing comparisons, i.e., when comparing two 
records, one taken in the past under circumstances known to be 
normal and one taken now to search for change. 


5946 Method of preparing composite superconducting 
wire. Verhoeven, J. D.; Finnemore, D. K.; Gibson, E. D.; 
Ostenson, J. E.; Schmidt, F. A. (to The United States of 
America as represented by the United States Department of 
Energy). US Patent 4,532,703. 6 Aug 1985. Filed date 24 
Apr 1981. vp. 

PAT-APPL-257013. 

An improved method of preparing composite multifilament 
superconducting wire of Nb3sSn in a copper matrix which eliminates 
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the necessity of coating the drawn wire with tin. A generalized cy- 
lindrical billet of an alloy of copper containing at least 15 weight 
percent niobium, present in the copper as discrete, randomly dis- 
tributed and oriented dendritic-shaped particles, is provided with at 
least one longitudinal opening which is filled with tin to form a 
composite drawing rod. The drawing rod is then drawn to form a 
ductile composite multifilament wire containing a filament of tin. 
The ductile wire containing the tin can then be wound into magnet 
coils or other devices before heating to diffuse the tin through the 
wire to react with the niobium forming NbsSn. Also described is an 
improved method for making large billets of the copper-niobium 
alloy by consumable-arc casting. 


5947 Standards for measurement of the critical fields of 
superconductors. Fickett, F.R. (NBS Electromagnetic Tech- 
nology Division, Boulder, CO). Journal of Research of the 
National Bureau of Standards (United States); 90: No. 2, 95- 
114(Mar 1985). 

The origins, definitions, and measurement of the various crit- 
ical magnetic fields associated with superconductors are reviewed. 
The potential need for a consensus standard for the measurement of 
these fields is evaluated. Measurement techniques as practiced both 
in industry and in the national laboratories and extrapolation tech- 
niques commonly used to determine the upper critical fields of the 
newer materials are presented. Sources of error in the experimental 
determination of critical fields are assessed for the various common 
techniques. A comprehensive bibliography of the modern literature 
on critical field measurement an interpretation is included. 


Superconducting junction with resonant tunneling. 
Kresin, V.; Halbritter, J. (University of California, Law- 
rence Berkeley Laboratory, Berkeley, CA). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Mag- 
netics; MAG 21: No. 2, 862-865(Mar 1985). (CONF- 
840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

In oxide coating metals, localized states exist, which strongly 
hybridize with conduction electrons forming interface states (IS). 
This hybridization yields several qualitative and quantitative new 
effects typical for oxide coated metals. The Hamiltonians for these 
new effects describe the enhanced coupling of IS to phonons, 
strengthened and weakened superconducting interaction of IS, and 
additional - resonant - tunnel channels via IS. 


5949 An een ee expression for the 
electron-scattering-induced interaction between magnetic flux 
lines and teen Welch, D.O. (Metallurgy and 
Materials Science Division, Brookhaven National Laborato- 
ry, Upton, NY). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Magnetics; MAG 21: No. 2, 827- 
830(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

An approximate closed-form result for the interaction of an 
isolated magnetic flux line in a type-II superconductor with a grain 
boundary, due to the scattering of electrons by the boundary, is 
presented here. The grain boundary need not be infinitely thin, but 
can include a distribution of scattering centers nearby. The result- 
ing expressions are more suitable for computer simulations of flux 
pinning and their interpretation is more physically transparent than 
previous results; they are used here to discuss pinning by nonideal 
boundaries. 


5950 Characterization of Nb-8 wt.% Al wires by ana- 
lytical electron microscopy. King, W.E.; Foner, S.; Thiemc, 
C.L.H. (Materials Science and Technology Division, Ar- 
gonne National Laboratory, Argonne, IL). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Mag- 
netics; MAG 21: No. 2, 815-818(Mar 1985). (CONF- 
840937—). 
From Applied superconductivity conference; San Diego, 
CA, USA —- Sep 1984). 
Analytical electron ic observations of longitudinal 
cross-sections of Nb-8 wt.% Al powder metallurgy processed wire 
are presented. Grains were found of unreacted Nb, Nb-Al which 
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was identified as A15 Nb-Al by convergent beam electron diffrac- 
tion (CBED), and Nb-A1 grains identified as Nb,2A1 by CBED. No 
unreacted Al is found. High resolution TEM views for each phase 
and for regions at the phase boundaries are also presented. Com- 
parisons of the composition of arc melted Nbs3A1 are made with the 
low temperature P/M processed A15 phase. 


5951 Further investigations of the solid-liquid reaction 
and high-field critical current density in liquid-infiltrated Nb- 
Sn superconductors. Hong, M.; Ekin, J.W.; Ellington, M.B.; 
Geballe, T.H.; Hellman, F.; Holthuis, J.T.; Maher, D.M. 
(AT&T Bell Laboratories, Murray Hill, ND). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
mor MAG 21: No. 2, 771-774(Mar 1985). (CONF- 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Superior superconducting properties, such as high J /SUB 
c/ 's and T /SUB c/ 's, have been obtained from reacted liquid- 
infiltrated Nb-Sn composite wires. These excellent properties are 
attributed to the chemistry and structure of the material, which is 
prepared by a unique solid (Nb) - liquid (Sn) reaction. From heat 
capacity measurements, sharp bulk superconducting transitions of 
the A15 phase occur at 17.2-18 K and the weight fraction of A15 in 
the composite wire is about 23%. Analytical electron microscopy 
techniques have shown that: the microstructure of these conductors 
consists of alternating largegrain and small-grain filaments; these 
two types of filaments correspond to BCC Nb(Sn) and cubic A15 
Nb /SUB 75+or-x/ Sn /SUB 25+or-x/ phases, respectively; the 
AIS5 filaments (= 0.5 pm) are chemically homogeneous in terms of 
measured X-ray intensity ratios to within + or - 7%, which implies 
that x about 1.5; and the A15 grains are essentially free of extended 
lattice disorder down to a resolution of about 0.34 nm. Recent 
work in which Nb is alloyed with Ta has shown that these super- 
conducting properties can be improved upon; e.g. high overall J / 
SUB c/ 's of about 1.8X10* A/cm? at 20 T and 4.2 K have been 
measured. Also, the liquid-infiltrated Nb(Ta)-Sn composites have a 
damage strain tolerance nearly double that of commercial bronze- 
processed Nb-Sn conductors. 


5952 A NbsSn dipole magnet reacted after winding. 


Taylor, C.; Gilbert, W.; Hazzenzahl, W.; Peters, C.; 
Rechen, J.; Scanlan, R.; Wolgast, R. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, CA). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
wos MAG 21: No. 2, 967-970(Mar 1985). (CONF- 
; ae 
From Applied superconductivity conference; San Diego, 


CA, USA (9 —S. 

A5cm dia., 1-m-long dipole model magnet was con- 
structed by winding un-reacted cable, followed by reaction and 
epoxy-impregnation. Experience and test results are described on 
the 1.7 mm dia. internal-tin wire, the eleven-strand flattened cable, 
fiberglass insulation, and construction of the magnet. Each half of 
the magnet has two double-pancake-type windings that were react- 
ed in a single operation. The two doublepancakes were then sepa- 
rately vacuum impregnated after soldering the flexible Nb-Ti leads 
to the NbsSn conductors. No iron flux return yoke was used. In 
initial tests a central field of 8.0 T was reached at 4.4 K. However, 
evidence from training behavior, and 1.8 K tests indicate that pre- 
mature quenching, rather than critical current of the cable, limited 
the field intensity. The magnet was reassembled and more rigidly 
clamped; additional test results are reported. 


5953 DC Squid as a tuned radiofrequency amplifier. Hil- 
bert, C.; Clarke, J. (Department of Physics, University of 
California Berkeley, and Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory Berkeley, CA). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Magnetics; MAG 21: No. 2, 1029-1031(Mar 
1985). (CONF-840937—). 
From Applied superconductivity conference; San Diego, 
CA, USA ay on a 1984). 
criteria for a tuned radiofrequency amplifier 
based an a de do SQUID are briefly discussed. A practical amplifier 
involving a planar dc SQUID with a 4-1/4-turn spiral input coil 
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and operated at 4.2K had a gain of 18.6 + or - 0.5 dB and a noise 
temperature of 1.7 + or 0.5K at 93 MHz. These results are in satis- 
factory agreement with predicted values. 


5954 MIT 12 tesla test coil experiment. Hoenig, M.O.; 
Steeves, M.M. (Massachusetts Institute of hivccge 
Plasma Fusion Center, Cambridge, Massachusetts). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Magnetics; MAG 21: No. 2, 1052-1055(Mar 1985). 
(CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

A 1 m diameter test coil consisting of three 39 m lengths of 
Internally Cooled Cabled Superconductor (ICCS), wound in the 
form of three double pancakes, has been installed in the 9 T back- 
ground field High Field Test Facility (HFTF) at the Lawrence 
Livermore National Laboratory (LLNL). The ICCS conductor is a 
486 strand bronze matrix NbsSn cable, encapsulated in a squaredoff 
JBK-75 tube with a 32% helium space. The paper describes major 
test coil characteristics, method of fabrication and test objectives. 
Tests will be performed during September-October 1984. 


5955 Nb-Al powder metallurgy processed multifilamen- 
tary wire. Thieme, C.L.H.; Foner, S.; Pourrahimi, S.; 
Schwartz, B.B. (Francis Bitter National Magnet Laboratory, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Magnetics; MAG 21: No. 2, 756- 
759(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Powder metallurgy processed Nb-Al wire with overall criti- 
cal current densities, J /SUB c/ , at 4.2K up to 10*A/cm? at 19T 
has been investigated in more detail. Kramer plots and directly 
measured H /SUB c2/ values of samples with different heat treat- 
ments show an increase in H /SUB c2/ at 4.2K up to 24.5T. Test 
coils, using long lengths of wire, and tested in fields up to 15T, 
show J /SUB c/ values equal to those of short samples. Multiple 
strand hydrostatic small scale extrusions were made. A number of 
third element additions including B, Mg, Co, Cr and Ni in fine 
powder form were incorporated in the P/M processing but these 
did not improve J /SUB c/ . ac losses were measured and used to 
determine J /SUB c/ at low fields. The high field ac losses are 
lower than that for any in Situ or powder processed NbsSn wires. 


5956 Powder metallurgy processed NbsSn employing ex- 
trusion and varying Nb content. Pourrahimi, S.; Foner, S.; 
Schwartz, B.B.; Thieme, C.L.H. (Francis Bitter National 
Magnet Laboratory, Massachusetts Institute of Technology, 
Cambridge, Massachusetts). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG 21: 
No. 2, 764-767(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Extension of powder metallurgy (P/M) processing of Cu- 
Nb-Sn is described for small scale industrial uniaxial extrusion (R 
= 10‘) and for small scale hydrostatic extrusions for areal reduc- 
tions R = 2000. Successful 2.5 cm o.d. uniaxial P/M processed ex- 
trusions at 950 and 250 /SUP o/ F were obtained. Model cold hy- 
drostatic extrusions of single tin core and multitin core wire are de- 
scribed. The effect of Nb content for Cu-x wt% Nb, where 36 = x 
= 60 was examined. Increased overall critical current densities, J / 
SUB c/ , were obtained with increased Nb content up to 50 wt% 
Nb. For proper comparisons, values of J /SUB cm/ (where the 
prestress is removed), are given for several compositions. Improve- 
ment in J /SUB c/ for T = 4.2K is also presented. Incorporation 
of Ti in NbsSn by means of Sn-Ti core processing results in further 
increases in J /SUB c/ . The low R and large initial powder sizes 
result in relatively thick Nb fibers which are not completely react- 
ed. The present extrusion P/M processed wires demonstrate several 
practical approaches for development of high performance materi- 
als. Optimization should yield high values of J /SUB c/ at 20 tesla. 
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5957 Superconducting qualification program for TFCX 
and alcator DCT magnetic systems. Montgomery, D.B. 
(Plasma Fusion Center, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts). JEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Magnetics; 
MAG 21: No. 2, 745-747(Mar 1985). (CONF-840937—). : 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The purpose of the Magnetics Qualification Program is to 
demonstrate the feasibility of ICCS conductors for TF and PF coils 
for TFCX and DCT. Conductor requirements for these projects 
represent an advance over LCP conductors in peak field, overall 
current density, and in strand-to-strand decoupling. Achievement of 
these advanced parameters results in significant device performance 
improvement and cost savings over the performance achievable 
with the LCP ICCS Westinghouse/Airco Conductor. 


5958 Mechanical properties of superconducting coils. 
Carson, J.A.; Markley, F.W. (Fermi National Accelerator 
Laboratory, Batavia, Illinois). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Magnetics; MAG 
21: No. 2, 706-708(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Experience with the present generation of Tevatron super- 
conducting magnet coils has made apparent several areas of possi- 
ble improvement of coil structure. Implementation of the structural 
changes; i.e., cabling, insulation, adhesive, etc., requires a new de- 
termination of coil mechanical properties. In particular, measure- 
ments to enable prediction of coil stresses from the dimensions of 
coil substructures and prediction of residual stresses as a result of 
magnet storage and operational conditions. Theoretical uncertain- 
ties, because of the complex geometries, make empirical measure- 
ments desirable. We will measure the relationship between assembly 
stress and the component dimensions for several coil structures. 
From this data and the allowable design stress levels, component 
dimensions can be set. We have also measured the effect on stress 
levels of storage for protracted periods at high ambient tempera- 
tures and of operational occurrences such as a forced warm up 
which will substantially elevate temperatures for short periods. This 
data makes it possible to predict the number and severity of such 
occurrences that can be tolerated. 


5959 Application of NbN films to the development of 
very high field superconducting magnets. Kampwirth, R.T.; 
Capone, D.W.; Gray, K.E.; Vicens, A. (Materials Science 
and Technology Division, Argonne National Laboratory, 
Argonne, IL). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Magnetics; MAG 21: No. 2, 459- 
462(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

We report the preliminary results of a program recently 
begun at Argonne National Laboratory to demonstrate the feasibili- 
ty of using niobium nitride (NbN) films as practical high field su- 
perconductors. Films of varying thicknesses (2-9 um) have been de- 
posited on sapphire and Hastelloy substrates, using d.c. magnetron 
sputtering. The superconducting transition temperatures T /SUB c/ 
of these films range from 12-15 K. Using the WHH extrapolation, 
upper critical fields H /SUB c2/ (O) up to 36 T in the parallel di- 
rection and 43 T in the perpendicular direction were obtained. Crit- 
ical current densities J /SUB c/ (H,4.2 K) were = 1 x 10* A/cm? 
at 20 T in both the parallel and perpendicular directions. The pre- 
liminary results from novel sample preparation technique for TEM 
studies of film crosssections is briefly described. This technique 
shows the variation in film structure as a function of distance from 
the substrate. 


5960 Field enhancement of a 12.5-T magnet using holmi- 
um poles, Hoard, R.W.; van Dyke, D.A.; Blair, K.; Chaplin, 
M.R.; Dalder, E.N.; Leber, R.L.; Mance, S.C.; Nelson, 
D.H. (Lawrence Livermore National Laboratory, Universi- 
ty of California, Livermore, CA). JEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Magnetics; 
MAG 21: No. 2, 448-450(Mar 1985). (CONF-840937—). 
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From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Unlike conventional ferromagnetic materials such as iron and 
Supermendur, which produce saturation magnetization fields of ap- 
proximately 2 T, several of the rare-earth elements (holmium, terbi- 
um, erbium, gadoiinium, and dysprosium) yield saturated fields of 
nearly 4 T. This property makes these rare-earth metals particularly 
attractive as flux concentrators for use in superconducting magnets. 
This report concerns the use of holmium inserts to enhance the 
peak useful field of the nominally 12.5-T, 5-cm-bore tape magnet 
manufactured by the Intermagnetics General Corporation (IGC). 
Nonlinear magnetostatic analysis indicates that this field increases 
to nearly 16 T with the rare-earth poles inserted within the bore on 
both sides of the coil’s split-plane radial access gap. This paper fo- 
cuses on computer modeling methods and experimental results. 


5961 Effect of uniaxial strain on the critical current and 
critical field of chevrel phase PbMocSs superconductors. 
Ekin, J.W.; Hamasaki, K.; Yamashita, T. (National Bureau 
of Standards, Boulder, Colorado). IEEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Magnetics; 
MAG 21: No. 2, 474-477(Mar 1985). (CONF-840937— 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The first measurements of the effect of uniaxial strain on the 
critical current of a Chevrel phase superconductor, PbMo¢Ss, have 
been obtained at 4.2 K in magnetic fields from 2 T to 24 T. The 
data show there is a very significant reversible effect of elastic 
strain on the critical current of PbMogSs, comparable in magnitude 
to that observed in NbsSn. This is because both the peak pinning 
force and upper critical field are very sensitive to elastic strain. A 
correlation is noted between the elastic strain effect, radiation sensi- 
tivity, and crystal phase. 


5962 Properties of Ti alloyed multifilamentary NbsSn 
wires by internal tin process. Suenaga, M.; Higuchi, N.; 
Klamut, C.J.; Kuroda, T. (Brookhaven National Laborato- 
ry, Upton, NY). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Magnetics; MAG 21: No. 2, 305- 
308(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Influence of Ti addition to the Sn core on the critical cur- 
rent density J /SUB c/ of multifilamentary NbsSn wires fabricated 
by the internal tin process was studied. The addition ( about1.5 
wt% Ti) improved the values of J /SUB c/ at very high magnetic 
fields over those for the pure NbsSn, e.g., J /SUB c/ about140 A/ 
mm? at 18 T. This is 3-4 times greater than a similarly processed 
pure NbsSn wire and is within about10% of the highest critical cur- 
rent density measured for the Ti alloyed bronze processed NbsSn 
wires. 


5963 A combination bronze-in situ process for prepara- 
tion of superconducting wire. Verhoeven, J.D.; Finnemore, 
D.K.; Gibson, E.D.; Ostenson, J.E. (Ames Lab., Ames, 
Towa). IEEE’ (Institute of Electrical and Electronics Engi- 
neers) Transactions on Magnetics; MAG 21: No. 2, 309- 
311(@Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Superconducting NbsSn-Cu wire has been prepared by plac- 
ing rods of Cu-60 wt.% Nb in situ material in a bronze matrix and 
reducing to wire. The J /SUB C/ values of the wire are lower than 
that of commercial bronze processed wire by a factor of 2, which is 
consistent with the fact that the Br/Nb ratio is higher then com- 
mercial wires by roughly a factor of 2. It is anticipated that these 
bronze-in situ wires may display smaller degradation of J /SUB C/ 
with mechanical strain than conventional bronze processed wire. 


5964 Magnetization measurements on multifilamentary 
NosSn and NbTi conductors. Ghosh, A.K.; Robins, K.E.; 


Sampson, W.B. (Brookhaven National Laboratory, Upton, 
NY). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Magnetics; MAG 21: No. 2, 328-331(Mar 
1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 
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The effective filament size has been determined for a number 
of high -urrent NbsSn multifilamentary composites. In most cases it 
is much larger than the nominal filament size. For the smallest fila- 
ments (f 1 micron) the effective size can be as much as a factor of 
forty times the nominal size. Samples made by the "internal tin”, 
"bronze route”, and “jelly roll” methods have been examined with 
filaments in the range one to ten microns. Rate dependent magneti- 
zation and “flux” jumping” have been observed in some cases. 
NbTi composites ranging in filament size from nine to two hundred 
microns and with copper to super-conductor ratios between 1.6:1 
and 7:1 have been examined in the same apparatus. Low field ” flux 
jumping” was only observed in conductors with very large fila- 
ments and relatively little stabilizing copper. 


5965 High field RF superconductivity: to pulse or not to 
pulse?, Campisi, I.E. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, CA). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Magnetics; 
MAG 21: No. 2, 134-141(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Experimental data on the behavior of superconductors under 
the application of RF fields of amplitude comparable to their criti- 
cal fields are sporadic and not always consistent. In many cases the 
field level at which breakdown in superconducting RF cavities 
should be expected has not been clearly established. Tests conduct- 
ed with very short ( about 1 ps) RF pulses indicate that in this 
mode of operation fields close to the critical values can be consist- 
ently reached in superconducting cavities without breakdown. The 
advantages and disadvantages of the pulsed method are discussed 
compared to those of the more standard continuous wave (cw) sys- 
tems. 


5966 High critical current densities in industrial scale 
composites made from high homogeneity NB 46.5 TI. Larba- 
lestier, D.C.; Hemachalam, K.; Lee, P.; McDonald, W.K.; 
O’Larey, P.; Scanlan, R.; Starch, W.; Taylor, C.; Warnes, 
W.; West, A.W.; Zeitlin, B. (Applied Superconductivity 
Center, University of Wisconsin-Madison, Madison, W 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Magnetics; MAG 21: No. 2, 269-272(Mar 
1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Recent work in our group on the fabricationmicrostructure- 
superconducting properties of composites of Nb-Ti has produced 
much new information about the precipitate morphology and ori- 
gins of high critical current density (J /SUB c/ ) in these materi- 
als.‘~* Precipitation of Ti-rich phase is seen to commence as a grain 
boundary film 2 - 4 nm thick, the film then developing into ap- 
proximately equiaxed particles of a-Ti at the boundary triple points. 
The typical size of such precipitates is 50 - 100 nm. Controlled 
drawing of such a structure produces an array of locally ordered 
ribbon precipitates. These precipitates are typically 3 - 5 nm thick 
by 100 - 300 nm long (when observed in transverse section). Their 
length in longitudinal section appears to be several hundred nm, in- 
dicating great ductility in these small a-Ti precipitates. The typical 
separation of the precipitates is 20 - 30 nm. Thus the dimensions of 
the precipitate array are quite comparable to that of the flux lattice 
since the fluxoid separation is 22 nm at 5 T and the fluxoid diame- 
ter of Nb 46.5 wt% Ti is approximately 10 nm. The flux pinning 
behavior of these precipitate structures is expected to be complex: / 
SUP 2.4/ the defect density is very high, the precipitate morpholo- 
gy has a very high aspect ratio and the extreme thinness of the pre- 
cipitates must permit some superconductivity to be induced in them 
by the proximity effect.® 


5967 Experimental determination of stability margin in 
a 27 strand bronze matrix, NbsSn cable-in-conduit conductor. 
Minervini, J.V.; Hoenig, M.O.; Steeves, M.M. (Massachu- 
setts Institute of Technology, Plasma Fusion Center, Cam- 
bridge, Massachusetts). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on ao MAG 21: 
No. 2, 339-342(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 
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A small coil of internally cooled cabled superconductor was 
fabricated for experimental determination of the stability margin. 
The conductor is 27 strands of NbsSn in a bronze matrix. The 
sheath material is JBK-75 superalloy. The bifilar coil was potted in 
epoxy in the annulus of a pulse coil set. Experimental results are 
presented defining critical pulse energy as a function of normalized 
operating current and background field. The relationships between 
dB/dt, pulse energy and stability margin are derived by calculation 
and confirmed by experimental calibration. 


5968 Comparison of long and short sample critical cur- 
rents in incoloy 903 NbsSn_ cable-in-conduit conductors. 
S’ eves, M.M.; Cyders, C.J.; Hoenig, M.O. (Massachusetts 
Institute of Technology, Plasma Fusion Center, Cambridge, 
Massachusetts). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Magnetics; MAG 21: No. 2, 343- 
3 ar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Measurements of critical currents on 330 cm long, 27 strand 
NbsSn ICCS conductors indicate that compaction to 32% helium 
fraction in Incoloy 903 conduits does not degrade critical current. 
Short and long sample critical currents at 4.2 K and 1.5 wV/cm for 
fields from 8 to 12 T were taken to determine how well short sam- 
ples predict long sample performance. Samples were made from 
two separate untested 27 strand cables of Oxford Airco bronze 
matrix NbsSn wire encapsulated in Incoloy 903 conduits; the cables 
were assumed to be identical. Voltage taps were spaced at approxi- 
mately 2 cm for short samples and 330 cm for long samples. It was 
found that all samples were at the same state of strain. In two out 
of three cases, the critical currents of short samples matched those 
of long samples within 10%. In one case, mechanical damage to a 
long sample reduced its critical current relative to short samples 
from the same cable. Samples from the two otherwise identical 
cables did not yield identical critical currents, a result found to be 
due to different degrees of cable prereaction. Short samples are 
concluded to be good predictors of long sample performance as 
long as both have the same state of strain, the same state of prer- 
eaction, and are free of significant mechanical damage. 


5969 Transient heat transfer from a cable in conduit 
configuration in subcooled he I and he II. Chen, Z.; Van 
Sciver, S.W. (Applied Superconductivity Center, University 
of Wisconsin-Madison, Madison, WI). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Magnet- 
ics; MAG 21: No. 2, 347-350(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Experimental investigations of liquid helium heat transfer 
from a model of a cable in conduit conductor are reported. The 
model consists of a 19 element stainless steel tubing bundle con- 
tained within a rectangular cross section conduit. The experiment 
involves resistively heating the bundle with a constant amplitude 
heat pulse, while recording the time variation of the temperature 
within the conductors and helium. Three test sections were studied 
each having a different spacing between the elements, 5. Results re- 
ported here are for bath temperatures 4.2, 2.5 and 1.8 K with ap- 
plied pressure p = 100 kPa (1 atm). 


5970 Quench energies of potted magnets. Dresner, L. 
(Oak Ridge National Laboratory, Fusion Energy Division, 
Oak Ridge, Tennessee). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG 21: 
No. 2, 392-395(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The quench energy of potted magnets has been studied for 
the following two extreme models of the winding: treating it as an 
anisotropic threedimensional continuum and ignoring heat conduc- 
tion in the epoxy and treating it as a one-dimensional continuum. 
For each model, we have obtained a formula for the point-source 
quench energy, complete up to a single undetermined constant, by 
applying a combination of dimensional and group-theoretic argu- 
ments to the heat balance equation. The undetermined constant has 
been estimated by solving the heat balance equation approximately. 
Correction factors are given for taking into account the source's 
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being distributed in space and time. The formulas are compared 
with available experimental data; agreement is fair. 


5971 A subcable test facility. Kim, S.H. (Argonne Na- 
tional Laboratory, Argonne, IL). [EEE (Institute of Electri- 
cal and Electronics Engineers) Transactions on Magnetics; 
MAG 21: No. 2, 406-407(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

A subcable test facility was prepared to study ac losses and 
stability of subsize cables under the pulsing magnetic field of a 40- 
kJ split-pair coil. A G-10 cryostat fabricated for the system has an 
inner diameter of 31 cm and is 170 cm deep. An 80-kW power 
supply for the coil has a pulsing mode of triangular operation. An- 
other 500-kW power supply, rated for dc operation at 400 V and 
1250 A, can have pulsing modes of triangular, trapezoidal, or (B + 
B) superimposed. AC losses of a superconducting composite strand 
with CuNi outer sheath were measured. Coupling losses among the 
strands were not significant because of the outer sheath. 


5972 The critical current density and microstructural 
state of an internal tin multifilamentary superconducting wire. 
Dietderich, D.R.; Glazer, J.; Hassenzahl, W.V.; Lea, C.; 
Morris, J.W. (Lawrence Berkeley Laboratory, and Depart- 
ment of Materials Science and Mineral Engineering, Univer- 
sity of California, Berkeley, California). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Magnet- 
ics; MAG 21: No. 2, 297-300(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The critical current density (J /SUB c/ ) of internal tin 
wires is increased when low-temperature diffusion heat treatments 
are performed prior to a high temperature reaction. To determine 
the variation of J /SUB c/ with Prereaction heat treatments a 
copper-stabilized IGC internal tin wire with an outside diameter of 
0.267mm was studied. The wire has 2 to 2.5 ym diameter filaments, 
and within the Ta barrier, the area ratio of the copper matrix and 
Sn core to Nb is about 2.2. Due to the character of the Cu-Sn 
phase diagram, heat treatments at a series of temperatures below 
the NbsSn reaction temperature affect the local Sn concentration in 
the matrix about the Nb filaments. The variation in J /SUB c/ re- 
sulting from these heat treatments is a consequence of the micros- 
tructural state of the conductor and the morphology of the NbsSn 
layer produced. The results of this work show that the internal tin 
and bronze-processed wires have different J /SUB c/ (H) charac- 
teristics. The two processes have comparable critical currents at 
high fields, suggesting the same H /SUB c2/ , while at low fields 
the internal tin wire is superior, suggesting a better grain morpholo- 
gy. 
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sponse ormance correlation. Jones, G.R.; 
Christensen, E.H. (General Dynamics, Convair Division, 
San Diego, CA). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Magnetics; MAG 21: No. 2, 1103- 
1106(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA = oo 1984). 

eral Dynamics Convair Division's experience in the 

design, “daul analysis, and manufacturing of structural supports for 
superconducting magnet cryostats suspended in a vacuum enclosure 
has created a data base that is well suited for the development of 
correlations of pertinent thermal performance criteria for stainless 
steel supports. The thermal requirements of these supports in fusion 
applications are well defined in the Mirror Fusion Test Facility 
(MFTF) and have been analyzed in detail for cooldown response 
and steady-state performance, using Convair's Thermal Analyzer 
computer program. From the output of these thermal conditioning 
simulations, correlations were developed for magnet LHe heating 
from supports in terms of strut geometric parameters. These corre- 
lations enable the user to estimate conservative transient and 
steady-state heat loads and the approximate time that steady-state 
operation conditions are reached during magnet cooldown. The de- 
pendent variables employed in these correlations are primarily the 
geometry of the support and location of the radiation shield 
intercept(s) along the support. 
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5974 The microstructural state of NbsSn in a multifila- 
mentary titanium doped bronze-process wire. Johnson-Walls, 
P.E.; Dieterich, D.R.; Hassenzahl, W.V.; Morris, J.W. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Magnetics; MAG 21: No. 2, 1137- 
1139(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The addition of titanium to bronze-processed NbsSn wires is 
known to increase the upper critical field and thus improve the 
high field performance. High resolution studies were done to deter- 
mine the effect, if any, on the microstructure caused by Ti addition. 
This work used a Hitachi wire with a Nb filament diameter of 3.5 
pm and a bronze to niobium ratio of 2.5. The bronze matrix had 7.5 
at .% Sn and 0.4 at .% Ti. The microstructure of the NbsSn layer 
was studied in TEM on axial and longitudinal wire sections and in 
SEM on fractured wire surfaces. The results were compared with a 
previous study on a similarly processed Ti free wire. It was found 
that the Ti addition caused no qualitative change in the microstruc- 
ture. This result is contrasted with previous work on the beneficial 
effect of Mg additions which have been shown to be predominantly 
microstructural. 


5975 New perspectives on flux pinning in niobium-titani- 
um composite superconductors. Labalestier, D.C.; West, 
A.W. (Applied Superconductivity Center, University of 
Wisconsin-Madison, Madison, WI). Acta Metallurgica; 32: 
No. 11, 1871-1881(Nov 1984). 

The critical current densities of a Nb-46.5 wt% Ti multifila- 
mentary composite given various combinations of heat treatments 
have been measured. Transmission electron microscopy has been 
performed on the wires at various stages in the fabrication so that 
the changes in flux pinning behavior produced by processing can be 
related to the microstructure. Models are proposed to explain the 
mechanisms of flux pinning due to the microstructures produced by 
final size heat treatments and by heat treatments followed by addi- 
tional drawing. The microstructures produced by a single heat 
treatment at final size are sufficiently simple that a grain boundary 
flux pinning force can be derived. This pinning force is found to 
vary by more than a factor of three depending on the heat treat- 
ment. This result is also found to hold for the earlier data on Neal 
et al. We conclude that the flux pinning of Nb-Ti alloys is not well- 
described by an inverse grain size dependence except under very 
restricted circumstances. 


4203 LASERS 
REFER ALSO TO CITATION(S) 6112, 6505 


5976 (LA-UR—85-3556) Comparison of the results of 
theoretical calculations with experimental measurements from 
the Los Alamos free-electron laser oscillator experiment. 
Goldstein, J.C.; Newnam, B.E.; Warren, R.W.; Sheffield, 
R.L. (Los Alamos National Lab., NM (USA)). ‘1985. Con- 
tract W-7405-ENG-36. 34p. (CONF-850956—4). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86002382. 

From 6. international free-electron laser conference; Tahoe 
City, CA, USA (8 Sep 1985). 

A comparison between some of the measurements made with 
a uniform wiggler during the Los Alamos free-electron laser oscil- 
lator experiment and the results of one-dimensional pulse propaga- 
tion calculations using the mathematical model of Colson and Ride 
will be presented. Small-signal gain data will be discussed. Calculat- 
ed output power vs. optical resonator length will be compared with 
data. Time-integrated optical spectral data, which show clear evi- 
dence for Raman sidebands, will be compared with calculated spec- 
tra as a function of resonator length. The calculated electron 
energy distribution function, using the measured electron-beam mi- 
cropulse shape, and the associated extraction efficiency will be 
compared with measurements. 


5977 (MLM—3299(OP)) Measurement of pyrotechnic 
ignition energy by thermography. Mohler, J.H.; Abney, L.D.; 
Chow, T.S. (Monsanto Research Corp., Miamisburg, OH 
(USA). Mound; Lawrence Livermore National Lab., CA 
(USA)). 1985. Contract AC04-76DP00053. 7p. (CONF- 
8509181—2). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE86001754. 

From 8. thermosense conference; Cambridge, MA, USA (16 
Sep 1985). 

Measuring the laser energy required to ignite pyrotechnic 
pellets is complicated by several factors that are difficult to control 
or predict. These include reflection of part of the incident laser 
energy, reemission from the heated sample, and heat conduction 
away from the ignition site. In addition to these factors, it is often 
difficult to control and/or measure the incident laser power. High- 
speed. thermographic recording of the temperature distribution in 
the test sample makes it possible to calculate the heat content of the 
test pellet at any instant. Thus, one can actually observe the laser 
heating and on-set of reaction in the pellet and avoid having to 
make measurements or assumptions to account for possible energy 
losses. 


5978 Measurement of population inversions and gain in 
carbon fiber plasmas. Milchberg, H.; Skinner, C.H.; Suck- 
ewer, S.; Voorhees, D. (Plasma Physics Laboratory, Prince- 
ton University, Princeton, New Jersey 08544). Applied Phys- 
ics Letters; 47: No. 11, 1151-1153(1 Dec 1985). 

A CO; laser (~0.5 kJ energy, 50—80 ns pulse width) was 
focused onto the end of an axially oriented, thick (35—350 p) 
carbon fiber with or without a magnetic field present along the 
laser-fiber axis. We present evidence for axial-to-transverse en- 
hancement of the C VI 182 A (n = 3—2) transition, which is cor- 
related with the appearance of a population inversion between 
levels n = 3 and 2. For the B = 0 kG, zero field case, the maxi- 
mum gain length product of klroughly-equal3 (kroughly-equal6 
cm~*) was measured for a carbon fiber coated with a thin layer of 
aluminum (for additional radiation cooling). The results are inter- 
preted in terms of fast recombination due mostly to thermal con- 
duction from the plasma to the cold fiber core. 


5979 Stimulated rotational Raman scattering in nitrogen 
in long air paths. Henesian, M.A.; Swift, C.D.; Murray, J.R. 
(Lawrence Livermore National Laboratory, University of 
California, P.O. Box 5508, Livermore, California 94550). 
Optics Letters; 10: No. 11, 565-567(Nov 1985). Contract W- 
7405-ENG-48. 

We studied the growth from amplified spontaneous emission 
of stimulated Raman scattering in air using a 20-cm-diameter, lin- 
early polarized, 1053-nm laser beam propagating over a 20-150-m 
air path. For 2.5-nsec square pulses we found about 1% conversion 
on the S(8) and S(10) rotational Raman lines of nitrogen at an in- 
tensity—length product of 12 TW/cm, which implies a small-signal 
gain coefficient of 2.5 cm/TW. For 1-nsec square pulses, 1% con- 
version requires an intensity—length product of about 16 TW/cm. 
The beam quality deteriorates severely above Raman threshold. 


5980 Soft X-ray laser experiments at the Novette laser 
facility. Matthews, D.; Hagelstein, P.; Rosen, M.; Kauffman, 
R.; Lee, R.; Wang, Cc; Medecki, H.; Campbell, M.; Ceglio, 
N.; Leipelt, G. (Lawrence Livermore National Laboratory, 
Livermore, California 94550). AIP so Institute of 
Physics) Conference Proceedings; 119: No. 1, 25-44(1 Sep 
1984). Contract W-7405-ENG-48. 

We discuss the results of and future plans for experiments to 
study the possibility of producing an x-ray laser. The schemes we 
have investigated are all pumped by the Novette Laser, operated at 
short pulse (tau/sub L/~ 100 psec) and an incident wavelength of 
A/sub L/~0.53 ym. We have studied the possibility of lasing at 
53.6, 68.0-72.0, 119.0, and 153.0 eV, using the inversion methods of 
resonant photo-excitation, collisional excitation, and three-body re- 
combination. 





5981 XUV/VUV free-electron laser oscillator. Gold- 
stein, J.C.; Newman, B.E.; Cooper, R.K.; Comly J.C. Jr. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). AIP (American Institute of Physics) Confer- 
ence Proceedings; 119: No. 1, 293-303(1 Sep 1984). 

It is shown, from computations based on a detailed theoreti- 
cal model, that modest improvements in electron beam and optical 
mirror technologies will enable a free-electron laser, given by an rf 
linear accelerator operate in the 50—200-mn range of optical wave- 
lengths. 


5982 Diagnostics for an for an XUV/soft x-ray laser. 
Kauffman, R.L.; Matthews, D.L.; Ceglio, N.; Medecki, H. 
(Lawrence Livermore National Laboratory, Livermore, CA 
94550). AIP (American Institute of Physics) Conference Pro- 
ceedings; 119: No. 1, 330-336(1 Sep 1984). 

We have begun investigating the production of an XUV/soft 
x-ray laser, using our high-powered glass lasers as drivers. A major 
diagnostic for lasing is the measure of the absolute power produced 
in the lasing line. I have developed a spectrography to time-resolve 
lasing lines in the energy range from 50 eV to greater than 200 eV. 
The spectrograph combines a transmission grating and x-ray streak 
camera to produce a flat field in the energy range from 50 eV to 
greater than 200 eV. The spectrograph combines a transmission 
grating and x-ray streak camera to produce a flat field instrument. 
A cylindrical mirror is used in front of the grating to image the 
source and act as a collecting optic. The efficiency of the compo- 
nents is calibrated so that absolute intensities can be measured. I 
will compare the performance of this instrument with reflection 
grating systems. I will also discuss planned improvements to the 
system which should increase total throughput, image quality, and 
resolving power. 


5983 Excitation of metastable extreme ultraviolet levels. 
Caro, R.G.; Wang, J.C.; Young, J.F.; Harris, S.E. (Edward 
L. Ginzton Laboratory, Stanford University, Stanford, Cali- 
fornia 94305). AIP (American Institute “s _ Conference 
Proceedings; 119: No. 1, 417-426(1 Sep 19 

The excitation of large densities of ae ‘energy metastable 
atoms and ions is described. Ionic metastable levels are produced as 
a result of photoionization by x-rays emitted from a laser-produced 
plasma. For the case of metastable levels in neutral atomic species, 
excitation is caused by a “photoionization electron source.” The 
electrons involved in this excitation are created when an “absorber” 
gas is photoionized by a burst of laser-produced x-rays. 


5984 Some comments on the design of electron storage 
rings for free electron lasers. Krinsky, S. (National Synchro- 
tron Light Source, Brookhaven National Laboratory, 
Upton, New York 11973). AIP (American Institute of Phys- 
ics) Conference Proceedings; 118: No. 1, 44-51(25 Jun 1984). 

We discuss the dependence of the small signal gain of a free 
electron laser upon the parameters of the storage ring in which it is 
situated, emphasizing the important limitation imposed by the 
microwave instability upon the generation of short wavelength ra- 
diation. 


5985 Layered synthetic microstructures: Potential for 
yp nee in free electron laser development. Barbee T.W. 

r. (Materials Science and Engineering, Stanford, California 
94305) AIP (American Institute of Physics) Conference Pro- 
ceedings; 118: No. 1, 53-84(25 Jun 1984). 

The synthesis of layered mircostructure for potential applica- 
tion in free electron lasers is reviewed. The reflectivities of particu- 
larly promising combination of materials in the soft x-ray region 
and XUV regions are calculated. (AIP) 


5986 Transverse Optical Klystron experiment at NSLS: 
Laser harmonics into the XUV. Kincaid, B.M.; Freeman, 
R.R.; Pelligrini, C.; Luccio, A.; Krinsky, S.; van Steenber- 
4 "As 4 DeMartini, F. (AT & T Bell Sahammandien Murray 
l, NJ 07974). AIP (American Institute of Physics) Confer- 
ence Proceedings; 118: No. 1, 110-124(25 Jun 1984). 
This paper describes the theory of the production of coher- 
ent XUV and soft x-rays using a Transverse Optical Klystron 
(TOK). A TOK uses a high powered laser in conjunction with an 
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undulator magnet to produce laser-like output of XUV radiation 
from the relativistic stored electron beam in the NSLS VUV elec- 
tron storage ring. 


5987 Linac-driven XUV free-electron laser. Newnam, 
B.E.; Goldstein, J.C.; Fraser, J.S.; Cooper, R.K. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). AIP (American Institute of Physics) Conference Pro- 
ceedings; 118: No. 1, 190-202(25 Jun 1984). 

Use of an rf linear accelerator as the electron source for a 
free-electron laser operating in the extreme ultraviolet wavelength 
range from 100 nm to at least as low as 50 nm appears feasible. 
Peak and average power outputs of greater than 100 kW and 50 W, 
respectively, are predicted. 


5988 Generation of intense coherent soft X-ray with 
electron microbunches induced and frozen by lasers. Yu, L.H. 
(National Synchrotron Light Source, Brookhaven National 
Laboratory, Upton, New York 11973). AIP (American Insti- 
tute of Physics) Conference Proceedings; 118: No. 1, 203- 
219(25 Jun 1984). 

We describe a new improved version of Transverse Optical 
Klystron Harmonic Generator that uses three lasers to replace the 
undulators in the modulator and radiator and freeze the electron 
microbunching. We show that intense soft X-rays can be generated. 


5989 Free electron laser with versatile polarization capa- 
bility. Je Kim, K. (Lawrence Berkeley Laboratory, Univer- 
sity of California, Berkeley, California 94720). AIP (Ameri- 
can Institute of Physics) Conference Proceedings; 118: No. 1, 
229-235(25 Jun 1984). Contract AC03-76SF00098. 

A novel configuration of free electron laser system is pro- 
posed that is capable of generating coherent radiation whose polar- 
ization is arbitrary and rapidly adjustable. The magnet configura- 
tion is similar to that of the optical klystron except that the undula- 
tors are placed perpendicular rather than parallel to each other. 
The gain of the system is analyzed in the small signal regime, and is 
found to be similar to that of the optical klystron. The polarization 
of the laser radiation at maximum gain is found to be different from 
the polarization of the spontaneous radiation. 


5990 Collective instabilities and high-gain regime free 
electron laser. Bonifacio, R.; Pellegrini, C.; Narducci, L.M. 
(National Synchrotron Light Source, Brookhaven National 
Laboratory, Upton, New York 11973). AIP (American Insti- 

tute of P ysies) Conference Proceedings; 118: No. 1, 236- 
259(25 Jun 1984). 

The aie: for the onset of a collective instability for the 
electron beam-undulator-radiation field system are discussed and 
the characteristic complex frequencies of the FEL system are de- 
rived. (AIP) 


5991 Report of the storage ring design group. Peterson, 
J.M.; Sessler, A.M. (Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). AJP 
(American Institute of Physics) Conference Proceedings; 118: 
No. 1, 266-275(25 Jun 1984). Contract AC03-76SF00098. 

Basic formulas for the design of a free electron laser storage 
ring are discussed. The electron beam energy of 1 Gev is found to 
be adequate for FEL operation at 500 A. (AIP) 


5992 Working group summary: New technologies. 
Luccio, A. (National Synchrotron Light Source, Brookha- 
ven National Laboratory, Upton, New York 11973). AIP 
(American Institute of Physics) Conference Proceedings; 118: 
No. 1, 276-293(25 Jun 1984). 

Undulator magnets which can be regarded as the free elec- 
tron laser media are discussed. Magnetic measurements, calculation 
of magnetic fields and trajectories through undulators and undula- 
tor spectra are reviewed. New technologies for the production of 
soft x radiation from FEL are described. (AIP) 





799 / ERA-11/3 


5993 Short wavelength optics for future free electron 
lasers. Attwood, D.T. (Lawrence Berkeley Laboratory, 
University of California, Berkeley California 94720). AIP 
(American Institute of Physics) Conference Proceedings; 118: 
No. 1, 294-313(25 Jun 1984). Contract AC03-76SF00098. 

The design of mirrors of high reflectance for the vacuum ul- 
traviolet and soft x-ray regime is discussed. Such mirrors will form 
resonant cavities for free electron lasers operating in the extreme 
ultraviolet region. (AIP) 


5994 Direction heterolasers based on GalnPAs/InP. Be- 
zotosnyi, V.V.; Bogatov, A.P.; Dolginov, L.M.; Drakin, 
A.E.; Eliseev, P.G.; Mil’vidskii, M.G.; Shevchenko, E.G.; 
Sverdlov, B.N. Journal of Soviet Laser Research; 5: No. 3, 
324-348(May 1984). 

Results are presented of investigations of the isoperiodic 
system GalnPAs/InP and of heterolasers on its basis. Schemes are 
presented for interpolation of the basic band parameters and of the 
refractive index of the GaInPAs solid solution, which is isoperiodic 
with InP. Optimal methods of growing heterostructures based on 
the solid solution GaInPAs by the method of heterophase epitaxy 
are determined. The temperature dependence of the threshold cur- 
rent in heterolasers based on the system GaInPAs/InP is investigat- 
ed in the wavelength range 1-1.7 ym. The emitting properties of 
lasers on this basis are studied. A new type of planar laser is devel- 
oped, namely a buried mesa-planar laser GalnPaAs/InP heteros- 
tructure grown on a p-type substrate and emitting at a wavelength 
1.3 jm. These lasers are characterized by a low level of threshold 
current at room temperature (down to 30 mA for the better sam- 
ples), and linearity of the current-voltage characteristics and of the 
single-mode lasing regime, when working in the cw mode, is pre- 
served up to appreciable excess above the threshold current. 


5995 Investigation of injection lasers at the Physics In- 
stitute of the Academy of Sciences Eliseev, P.G. 


(FIAN). 
Journal of Soviet Laser Research; 5: No. 3, 311-324(May 


1984). 

A survey is presented of the trends and results of injection- 
laser research at the P. N. Lebedev Institute of the Academy of 
Sciences of the USSR. (FIAN) over 20 years, starting with the the- 
oretical prediction in 1961 by N.G. Basov and others of the FIAN 
staff, of the feasibility of injection lasers. The most significant re- 
sults were reached in investigations of the emission dynamics, new 
materials and heterostructures degradation and nonlinear phenom- 
ena, and in the development and investigation of single-mode and 
single-frequency injection lasers. New fields of practical applica- 
tions are briefly listed. 


5996 Investigation of planar stripe-geometry lasers 
based on AlGaAs-GaAs, Eliseev, P.G.; Lyk, V.; Okhotnikov, 
O.G.; Pak, G.T. Journal of Soviet Laser Research; 3: No. 5, 
386-41 1(May 1984). 

The distinguishing features of the watt-ampere characteris- 
tics of cw planar heterolasers and their dependence on the tempera- 
ture and on the cavity length are investigated. It is shown that non- 
linearity of the watt-ampere characteristic is accompanied by defi- 
nite changes of the electric characteristics of heterolasers. Observa- 
tion of the current-voltage characteristics permits diagnostics of 
laser operation without optical measurements. The question of in- 
complete voltage saturation on the laser p-n junction is considered 
and a phenomenological model of the effect is presented. Experi- 
mental data are given on the properties of lasers with linear, nonlin- 
ear, and hysteresis watt-ampere characteristics, as well as of lasers 
operating in the single-frequency regime. 


5997 A compact 75-watt CO. laser at 750 hertz. Sze, 
R.C. (Los Alamos National Lab., Los Alamos, NM). pp 
453-458 of Gas flow and chemical lasers. Onorato, M. 
York, NY; Plenum Press (1984). (CONF-820947—). 

From 4. international symposium on gas flow and chemical 
lasers; ag Italy (13 Sep 1982). 

The operation of a compact 75-watt CO: laser at 750 Hertz 
is described. The device is line tunable and has the capability of 
being frequency off-set locked from line center. This laser is intend- 
ed for use in optical pumping of molecular gases to obtain coherent 
radiation at longer wavelengths. Schematics of the device are 
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shown which include a top view of the laser and overall view with 
the cw laser in the foreground used for injection locking of the 
pulsed laser. The paper suggests that frequency off-set locking of 
the TEA laser is to be accomplished via a cw laser locked onto 
molecular absorption. However, the system losses lock in the pres- 
ence of electrical noise from the discharge, a problem which is now 
being addressed. 


5998 A compact resistively stabilized excimer laser for 
injection and mode-locking applications. Sze, R.C. 
Alamos National Lab., Los Alamos, NM). pp 519-524 of 
Gas flow and chemical lasers. Onorato, M. New York, NY; 
Plenum Press (1984). (CONF-820947—). 

From 4. international symposium on gas flow and chemical 
lasers; — Italy (13 Sep 1982). 

A miniature, resistively-stabilized excimer laser has been de- 

veloped. The laser has 86 separately stabilized discharges within a 
length of only 27.6 cm, which allows for a total cavity length of 
only 33 cm. Presently, with a 2.5-mm electrode separation, we have 
obtained over 1 mJ per pulse energy in XeCl and the laser has been 
operated over 70 Hz without gas flow. Pulse lengths as long as 40 
ns full-width at half-maximum intensity and over 80 ns total lasing 
time has been observed. The beam divergence is measured at three 
times the diffraction limit. This laser is expected to be uniquely 
suited for injection-locking and mode-locking applications. 


5999 Physics of the free electron laser. Pellegrini, C. 
(Brookhaven National Laboratory, Upton, NY). pp 91-119 
of Free electron lasers. Martellucci, S.; Chester, ALN. New 
York, NY; Plenum Press (1983). (CONF- -8008142—). 

From 7. physics and technology of free electron lasers pro- 
ones Erice, Trapani, France (17 Aug 1980). 

This chapter discusses the classical theory of the free elec- 
tron laser (FEL) and describes its main properties. It examines the 
relationship between the electron beam parameters, like energy, 
energy spread and emittance, and the laser parameters. It indicates 
some of the problems encountered in operating a FEL in an elec- 
tron storage ring and the possibility that it offers of operating the 
laser in the wavelength region below 1000 A. It also focuses on the 
case of low density electron beams and considers the FEL in the 
Compton regime, in which a single electron is interacting with the 
radiation field and the wiggler field. In addition, the chapter exam- 
ines principles of operation of a FEL; single particle equations of 
motion; the small signal regime; the Vlasov equation; the FEL gain; 
the evolution of the radiation field; perturbative solution of the 
Vlasov-Maxwell equations; a wiggler with parameters varying 
along the axis; and infrared and ultraviolet FELs. 


6000 Fundamentals of accelerators for single-pass free 
electron lasers. Luccio, A. (Brookhaven National Laborato- 
ry, Upton, NY). pp 597-616 of Free electron lasers. Martel- 
lucci, S.; Chester, A.N. New York, NY; Plenum Press 
(1983). (CONF-8008142—). 

From 7. physics and technology of free electron lasers pro- 
ceedings; Erice, Trapani, France (17 Aug 1980). 

chapter considers the beam qualities (energy, energy 

spread, current, emittance and bunch time structure) of electron ac- 
celerators suitable for single pass free electron lasers (FELs). It dis- 
cusses the matching of an electron beam to a tapered wiggler and 
examines electron beam requirements for FEL operation; examples 
of existing or proposed accelerators for single pass FEL (micro- 
tron, superconducting linac, desirable linac, electrostatic generator, 
induction accelerator); a longitudinally varying period undulator to 
increase FEL gain; and a numerical example. 


6001 Technical problems in the construction of wigglers 
and undulators for free electron lasers. Luccio, A. (Brookha- 
ven National Laboratory, Upton, NY). pp 645-668 of Free 
electron lasers. Martellucci, S.; Chester, A.N. New York, 
NY; Plenum Press (1983). (CONF-8008142—). 
From 7. physics and technology of free electron lasers pro- 
ceedings; Erice, Trapani, France (17 Aug 1980). 
chapter reviews the main features of wigglers and un- 
dulators for free-electron lasers (FELs), together with some of the 
technical problems involved in their construction and operation in 
conjunction with a particle accelerator, either in single-pass or in 
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recirculated beam mode. It examines undulators and FELs; helical 
undulators; flat undulators; permanent magnet undulators; and high 
field wigglers (magnet coils, the temperature, the mechanical struc- 
ture, the magnetic core, radiation heating). It also focuses on low- 
field mudulators with many periods. 


6002 FEL development program at Los Alamos scientif- 
ic laboratory. Warren, R.W. (Los Alamos Scientific Labora- 
tory, Los Alamos, NM). pp 277-284 of Free electron lasers. 
Martellucci, S.; Chester, A.N. New York, NY; Plenum 
Press (1983). (CONF-8008142—.). 

From 7. physics and technology of free electron lasers pro- 
ceedings; Erice, Trapani, France (17 Aug 1980). 

This chapter reviews the overall free-electron laser (FEL) 
program at LASL, and emphasizes the first “gain” experiment. It 
points out that LASL is especially well suited for FEL experiments 
because of its experience and expertise in both accelerator and laser 
technology. It goes on to discuss the racetrack and oscillator ex- 
periments, and the design and use of an electron linac, the CO, 
laser oscillator-amplifier combination, the wiggler, and diagnostics. 
The chapter predicts that the measurement of optical gain and 
beam quality will be difficult because the gain is small (2%) and it 
occurs only during the electron beam’s micropulse, which is only 
about 2% of the time that the laser is operating. 


6003 A three-dimensional calculation of electron energy 
loss in a variable parameter free-electron laser. Luccio, A.; 
Pellegrini, C. (Brookhaven National Laboratory, Upton, 
NY). pp 243-261 of Free electron lasers. Martellucci, S.; 
Chester, A.N. New York, NY; Plenum Press (1983). 
(CONF-8008142—). 

From 7. physics and technology of free electron lasers pro- 
ceedings; Erice, Trapani, France (17 Aug 1980). 

This chapter examines the motion of an electron beam 
through a longitudinally varying period undulator for a singlepass 
free-electron laser (FEL). It shows that, under certain conditions, 
the electrons are trapped in an optical “bucket”, and deliver on the 
average more energy to the laser field than in constant period un- 
dulators of comparable parameters. The chapter uses three-dimen- 
sional computer simulation to study the limits set by a finite beam 
emittance and energy spread, and discusses the equations of motion, 
reduction to the one dimensional model and numerical results. 
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REFER ALSO TO CITATION(S) 5452, 5464, 5475, 5476, 5570 


6004 (ANL—85-54) General theory for dynamic insta- 
bility of the SSME LOX posts. Chen, S.S. (Argonne Nation- 


al Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 
. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE86003543. 

A general theory of fluidelastic instability for a tube array in 
crossflow is presented for application to the space shuttle main 
engine liquid oxygen (SSME LOX) posts. Various techniques to 
obtain the motion-dependent fluid-force coefficients are discussed 
and the general instability characteristics are summarized. The 
theory is also used to evaluate the results of other mathematical 
models for crossflow-induced instability. 


6005 (ANL—85-55) Fluid excitation forces acting on a 
tube array. Chen, S.S.; Jendrzejczyk, J.A. (Argonne Nation- 
al Lab., IL (USA)). Sep 1985. Contract W-31-109-ENG-38. 
. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE86003441. 

Fluid forces are important in the assessment of vibration of 
the Space Shuttle Main Engine liquid oxygen posts. This report 
summarizes the available data on fluid excitation forces acting on 
tube arrays in turbulent crossflow, and test results for an array of 
tubes subject to turbulent flow. The fluctuating drag and lift forces 
are measured as a function of Reynolds number, incoming flow 
conditions, and tube location in an array. 
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6006 (CONF-851123—4) Solids circulation pattern and 
particles mixing in a large jetting fluidized bed. Yang, W.C.; 
Ettehadieh, B.; Haldipur, G.B. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development 
Center; KRW Energy Systems, Inc., Madison, PA (USA)). 
1985. Contract AC21-84MC21063. 32p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86001655. 

From American Institute of Chemical Engineers annual 
winter meeting; Chicago, IL, USA (10 Nov 1985). 

Macroscopic behavior of solids circulation in a large jetting 
fluidized bed was surveyed with a force probe. Particles mixing 
was studied by pulse injection of tracer particles and a simple 
mechanistic model was developed on the basis of the solids circula- 
tion patterns observed. The model compares favorably with experi- 
mental tracer concentration profiles. 


6007 (CONF-8510176—1) Nonlinear stability control 
and secondary bifurcation. Chen, S.S.; Jendrzejczyk, J.A.; 
Edelstein, W.; Reiss, E.L. (Argonne National Lab., IL 
(USA); Northwestern Univ., Evanston, IL (USA)). 1985. 
Contract W-31-109-ENG-38. 6p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86001813. 


From 3. symposium on energy engineering sciences: thermo- 
fluids and solid mechanics; University Park, PA, USA (8 Oct 1985). 

Integrated theoretical and experimental studies are per- 
formed with the purpose to enhance the understanding of nonlinear 
stability phenomena involving both fluids and solid structures and 
their interaction. The objectives are to contribute to the explanation 
of observed phenomena and, ultimately, to the solution of engineer- 
ing design problems by means of stability control. This paper pre- 
sents the results of theoretical and experimental studies of stability 
control for elastic tubes conveying fluid. 


6008 (DOE/ER/13291—1) Interphase transport and 
multistage separations. Progress report, September 1, 1984- 
June 30, 1985. Stewart, W.E. (Wisconsin Univ., Madison 
(USA). Dept. of Chemical Engineering). 15 Jul 1985. Con- 
tract FG02-84ER 13291. 5p. IS, PC A02/MF A01; GPO 
Dep. File Number DE86002002. 

During the ten months covered by this progress report, the 
work on both subprojects (Interphase Transport and Multistage 
Separations) has proceeded essentially on schedule. Important re- 
sults have been obtained on turbulent boundary layer theory, multi- 
component transport theory, and computational methods for multis- 
tage separation systems. Four papers on these results are in prepara- 
tion. 


6009 (K/TS—5902) Orifice flow modeling at the free 
molecular to macro thermodynamic transition. DeMuth, S.F. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). Aug 
1985. Contract AC05-840T21400. 105p. NTIS, PC A06/ 
MF A0Ol1; 1; GPO Dep. File Number DE86002284. 

Two models of compressible flow through an orifice, in the 
region of transition from free molecular to isentropic flow, have 
been developed and tested for accurracy. The models developed 
made use of a logarithmic linear averaging and probability averag- 
ing technique for combining the free molecular and isentropic ex- 
pansion models. It was felt that such work would be beneficial due 
to the lack of an existing, well accepted model for these flow con- 
ditions. The proposed models are of a nonlinear form which cannot 
be satisfactorily linearized for a linear regression analysis. Conse- 
quently, a computer routine was developed which minimized the 
sum of the squared flow residuals by way of a nonlinear regression 
analysis. The results indicate accuracies for both proposed models 
within an average of approximately 15% of the actual flow 
throughout the transitional regime. Additionally, the results of the 
regression analysis indicate that the transitional regime lies between 
Knudsen numbers of approximately 1 and 75. The probability aver- 
aging model demonstrated superior versatility and accuracy when 
compared with the logarithmic averaging model and the best alter- 
nate model selected from literature. 
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6010 (NUREG/CR—1437) Two-phase flow measure- 
ment techniques in gas-liquid systems. Jones, O.C. Jr. 
(Brookhaven National Lab., Upton, NY (USA)). Apr 1980. 
Contract AC02-76CH00016. 89p. (BNL-NUREG—S1185). 
NTIS, PC A05/MF AO1 - GPO. File Number T1I86002784. 

A detailed summary of two-phase, gas-liquid measurement 
techniques is presented directed at the graduate engineer or practic- 
ing engineer as a refresher. Neither is expected to have any detailed 
knowledge of the mechanics of multiphase flows, but a working 
feeling for electromechanical methods is taken for granted. Starting 
with a brief description which places the field in perspective from a 
scientific standpoint, as well as from an application viewpoint, both 
electronic and mechanical devices for taking internal diagnostic 
measurements and devices for obtaining measurements from outside 
the flow field are discussed. Recent advances which are expected 
to have significant impact on the use or interpretation of classical 
methods are also covered. 


6011 (NUREG/CR—4424) Droplet sizes, dynamics and 
deposition in vertical annular flow. Lopes, J.C.B.; Dukler, 
A.E. (Houston Univ., TX (USA). Dept. of Chemical Engi- 
neering). Oct 1985. 315p. NTIS, PC A14/MF A0Ol1 - GPO. 
File Number T186900247. 

The role of droplets in vertical upwards annular flow is in- 
vestigated, focusing on the droplet size distributions, dynamics, and 
deposition phenomena. An experimental program was performed 
based on a new laser optical technique developed in these laborato- 
ries and implemented here for annular flow. This permitted the si- 
multaneous measurement of droplet size, axial and radial velocity. 
The dependence of droplet size distributions on flow conditions is 
analyzed. The Upper-Log Normal function proves to be a good 
model for the size distribution. The mechanism controlling the max- 
imum stable drop size was found to result from the interaction of 
the pressure fluctuations of the turbulent flow of the gas core with 
the droplet. The average axial droplet velocity showed a weak de- 
pendence on gas rates. This can be explained once the droplet size 
distribution and droplet size-velocity relationship are analyzed si- 
multaneously. The surprising result from the droplet conditional 
analysis is that larger droplet travel faster than smaller ones. This 
dependence cannot be explained if the drag curves used do not take 
into account the high levels of turbulence present in the gas core in 
annular flow. If these are considered, then interesting new situa- 
tions of multiplicity and stability of droplet terminal velocities are 
encountered. Also, the observed size-velocity relationship can be 
explained. A droplet deposition is formulated based on the particle 
inertia control. This permitted the calculation of rates of drop dep- 
osition directly from the droplet size and velocities data. 


6012 (PB—85-231611/XAB) Heat transfer through win- 
ee eee ee ee eee 
ignored. Jonsson, B. (Statens Raad foer nif rc 
forskning S Paes Stockholm (Sweden)). 1985. 267p. PC 
The seid relates to the research project Heat Transfer 
Through Windows. The object of this project is to obtain by theo- 
retical and experimental studies wider knowledge and practical ex- 
perience of the complex intraction between conduction, convection, 
and radiation which characterizes heat transfer through a window. 
A large proportion of the work has been devoted to studies of the 
convection process. Calculations have also been carried out to 
study the way in which heat transfer through the junctions between 
glass, casement, and frame occurs for different methods of con- 
struction. 


6013 (UCID—20297-85-3) Granular Flow Project. 
Quarterly report, July-September 1985. Walton, O.R. (ed.). 
(Lawrence Livermore National Lab., CA (USA)). 30 
1985. Contract W-7405-ENG-48. 12p. NTIS, PC A02, 
A01; GPO Dep. File Number DE86002134. 

During FY85 LLNL’s Granular Flow Project has been pri- 
marily concerned with developing new discrete particle computer 
models for simulating the flow behavior of granular solids and de- 
termining their rheological characteristics. Calculations of effective 
viscosity, granular-temperature and stresses performed with our 
new two-dimensional steady-state shearing model for inelastic, fric- 
tional disks have been reported previously [1,2]. During the current 
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reporting period most of our efforts have been directed toward 
completing an initial version of a three-dimensional model capable 
of doing similar calculations for assemblies of inelastic spheres. 
Some aspects of this model development effort were very straight 
forward extensions of our two-dimensional model, while others re- 
quired significant new development effort. 


Cold flow mixing rates in recirculating 
coaxial jets with angular Hedman, P.U.; 
Leavitt, D.R.; — a L. ent of Chemical En 
neering, Brigham University, Provo, UT). ChE: 
oe pl we Chemical Engineers) Journal; 31: No. 
7, 1105-1112(Jul 1985). 

The mixing of gases and particles in confined, coaxial jets 
with angular secondary steam injection into suddenly expanded 
mixing chambers was studied. The effects of secondary stream in- 
jection angle, mixing chamber diameter and length, primary jet 
solids loading, particle size, and secondary stream velocity on parti- 
cle and gas mixing rates were determined. Gas mixing was much 
faster than particle mixing. Angular secondary injection significant- 
ly increased the initial gas and particle mixing rates but had little 
effect on the overall length of duct needed for complete mixing. 
The effects on initial gas mixing rate of combined angular second- 
ary injection and increased secondary velocity were additive. 


A generalized methodology for estimating mini- 
mum fluidization velocity at elevated pressure and tempera- 
ture. Wen-Ching Yang; Chitester, D.C.; Keairns, D.L.; Kor- 
nosky, R.M. (Pittsburgh Energy Technology Center, De- 
partment of Energy, Pittsburgh, PA). AIChE (American In- 
stitute of Chemical Engineers) Journal; 31: No. 7, 1086- 
1092(Jul 1985). 

A generalized methodology for estimating minimum fluidiza- 
tion velocity at elevated pressure and temperature was developed 
on the basis of a general correlation for pressure drop through fixed 
beds of spherical particles proposed by Barnea and Mizrahi (1973) 
and extended by Barnea and Mednick (1975). Comparison with ex- 
perimental results shows good agreement. 


6016 The use of numerical heat transfer techniques to 
analyze thermal comparator conductivity measurements 
Sweet, J.N.; Moss, M.; Sisson, C.E. (Sandia National Lab., 
Albuquerque, NM). pp 43-60 of Thermal conductivity 18. 
Ashworth, T.; Smith, D.R. New York, NY; Plenum Press 
(1985). (CONF-8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

The authors have made a detailed numerical heat transfer 
analysis of the commercially available Dynatech TCFCM compara- 
tor with the aid of a finite difference numerical heat transfer code 
(SINDA). The goal of the study was to determine the effect of 
non-uniform axial heat flux on the measured conductivity and to 
define the magnitude of the errors likely to be observed in various 
experimental situations. Results are given to show the utility of nu- 
merical calculations in situations where the sample diameter is sig- 
nificantly less than the reference diameter. Various approximate 
methods of correcting for nonuniform heat flow are compared with 
the numerical predictions for selected cases. 


6017 Virtual mass in multiphase flow. Cook, T.L.; 
Harlow, F.H. (Los Alamos Nat. Lab., Los Alamos, NM). 
International Journal of Multiphase Flow; 10: No. 6, 691- 
696(Dec 1984). 

Virtual mass terms for multiphase flow are derived from a 
three-field representation of bubbles, bulk liquid and the liquid asso- 
ciated with each bubble. 


and mass transfer in a porous-wall 


6018 Hydrodynamics " 
channel. Lessner, P.; Newman, J. —— Science Division, 


Lawrence Berkeley Laboratory and ent of Chemi- 
cal Engineering, University of California, Berkeley, Califor- 
nia). Journal of the Electrochemical Society; 131: No. 8, 1828- 
1831(Aug 1984). 

The hydrodynamics and mass-transfer equations for a 
porous-wall flow channel have been solved over a large range of 
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Re and Sc. Jorne has analyzed the low Re, high Sc case. For the 
high Re, high Sc case we find that /tau/ /SUB xy/ h?/uxv /SUB 
w/ = 2.43 Re /SUP 0.5/ and Nu = 0.8277 Re /SUP 0.5/ Sc / 
SUP 1/3/ at the solid wall. The intermediate range is treated by 
numerical methods.. 


6019 Three-phase fluidization of polydisperse beads. 
Sinha, V.T.; Butensky, M.; Hyman, D. (American Cyana- 
mid Company, Stamford, Connecticut). AIChE (American 
Institute of Chemical Engineers) Symposium Series; 80: No. 
241, 176-185(1984). 

Three-phase fluidization of alumina beads of 0.5, 1.3 and 2 
mm median diameters was studied with kerosene or heptane, and 
nitrogen, to determine the effect of polydispersity on bed stratifica- 
tion, bed expansion, bed contraction with gas flow and the sharp- 
ness of the ‘bed interface. The ratio of limiting diameters of the 
beads varied from 1.4/1 to 8/1, encompassing a wide range of par- 
ticle size distributions. An empirical model has been developed to 
describe the three phase fluidization of polydisperse beads. The 
model considers three-phase fluidization as a deviation from the 
two-phase, liquid solid fluidization an is described by Equations 8 
(two-phase) and 9 (deviation) of the text. The model can be used 
for determining the height of the expanded bed in three-phase flui- 
dization of beads. For polydisperse systems, bed contraction on in- 
troduction of gas in a liquid fluidized bed, appear to be due to the 
desegregation of the bed which is normally segregated in the ab- 
sence of the gas phase. 


6020 Gas fluidization of solids in a stationary liquid. 
Gabor, J.D.; Bingle, J.D.; Cassulo, J.C.; Fountain, D. (Ar- 
gonne National Laboratory, Reactor Analysis and Safety 
Division, Argonne, Illinois). AIChE (American Institute of 
Chemical Engineers) Symposium Series; 80: No. 241, 95- 
101(1984). 

Critical gas flow rates were measured for fluidizing initially 
static beds of particles and for settling of fluidized beds in a station- 
ary pool of liquid. Experiments were conducted with beds of glass, 
nickel, and UOz particles ranging in size from 11 to 548 ym in 
pools of water, ethanol, Freon-113, and water-glycerine solutions. 
Beds of particles smaller than 328 um were fluidized by a mecha- 
nism of individual particles being carried off of walls of channels in 
the bed and beds of particles larger than 328 ym slugged before 
breaking up to a fluidized state. The data were empirically correlat- 
ed. 


6021 Explorations into thermodynamic analogies and 
critical points in reference to gas-solid transport. Mathur, 
M.P.; Klinzing, G.E.; Tuba, S.T.; Wildman, D.J. (U.S. De- 
partment of Energy, Pittsburgh Energy Technology Center, 
Pittsburgh, PA). AIChE (American Institute of Chemical En- 
gineers) Symposium Series; 80: No. 241, 72-78(1984). 

The use of analogies to explain transport processes is not 
new, nor is the idea of borrowing concepts from thermodynamics 
and applying them to transport phenomena. Experimental data from 
several investigations, where the solid voidage has been determined 
experimentally, have been analyzed to test the ability of a cubi van 
der Waals equation to represent the solid flow, gas flow, and voi- 
dage. Using the van der Waals format, phase diagrams have been 
constructed for a number of particulate systems. From this informa- 
tion, the critical properties of the solids can be found. A general- 
ized reduced-properties plot seems to correlate the existing data sat- 
isfactorily. The same approach is pursued to interpret the pressure 
drop data. 


6022 The effect of system pressure on the transport dis- 
engaging height (TDH) above bubbling gas-fluidized beds. 
Chan, I.H.; Knowlton, T.M. (Inst. of Gas Technology, Chi- 
cago, IL). AIChE (American Institute of Chemical Engineers) 
Symposium Series; 80: No. 241, 24-33(1984). 

An investigation was conducted to determine the effect of 
system pressure on the Transport Disengaging Height (TDH) 
above a 12-inch-diameter (30.5 cm) fluidized bed. TDH was found 
to increase linearly with both system pressure and gas velocity. 
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6023 . Modified finite element method for solving the 
time-dependent incompressible Navier-Stokes equations. Part 
2. Applications. Gresho, P.M.; Chan, S.T.; Lee, R.L.; 
Upson, C.D. (Lawrence Livermore National Lab., CA). 
International Journal for Numerical Methods in Fluids; 4: 
619-640(1984). Contract W-7405-ENG-48. 

From 4. international symposium on finite elements in flow 
problems; Tokyo, Japan (26-29 Jul 1982). 

Three examples are presented to demonstrate the perform- 
ance of the scheme described in Part 1 of this paper. Two are iso- 
thermal (T=O) and two-dimensional, and one of these is steady 
and the other time-dependent. The third example involves buoyan- 
cy effects, is time-dependent and three-dimensional, and is present- 
ed in less detail. The paper concludes with a short discussion and 
some conclusions from both Parts 1 and 2. 


6024 Modified finite element method for solving the 
time-dependent, incompressible Navier-Stokes equations. Part 
1, Theory. Gresho, P.M.; Chan, S.T.; Lee, R.L.; Upson, 
C.D. (Lawrence Livermore National Lab., CA). Internation- 
al Journal for Numerical Methods in Fluids; 4: 557-598(1984). 

From 4. international symposium on finite elements in flow 
problems; Tokyo, Japan (26-29 Jul 1982). 

Beginning with the Galerkin finite element method and the 
simplest appropriate isoparametric element for modelling the 
Navier-Stokes equations, the spatial approximation is modified in 
two ways in the interest of cost-effectiveness: the mass matrix is 
lumped and all coefficient matrices are generated via 1-point quad- 
rature. After appending an hour-glass correction term to the diffu- 
sion matrices, the modified semi-discretized equations are integrated 
in time using the forward (explicit) Euler method in a special way 
to compensate for that portion of the time truncation error which is 
intolerable for advection-dominated flows. The scheme is complet- 
ed by the introduction of a subcycling strategy that permits less fre- 
quent updates of the pressure field with little loss of accuracy. 
These techniques are described and analylzed in some detail, and in 
Part 2 (Applications), the resulting code is demonstrated on three 
sample problems: steady flow in a lid-driven cavity at Re = 10,000, 
flow past a circular cylinder at Re = 400, and the simulation of a 
heavy gas release over complex topography. 


4205 MATERIALS TESTING 


REFER ALSO TO CITATION(S) 5239, 5653, 5679 


6025 Eddy current detection of intergranular attack as- 
sists repair of a 35 MW sodium heater. Thompson, E.G-.; 
Fuhrer, R.; Peters, W.L. (Rocketdyne Division Energy 
Technology Engineering Center, Canoga Park, California). 
Welding Journal (Miami); 64: No. 6, 30-34(Jun 1985). 

The Sodium Component Test Installation at the Energy 
Technology Engineering Center (ETEC), operated by Rockwell 
International for the U.S. Department of Energy, utilizes a 35 MW 
liquid sodium heater capable of firing with natural gas or number 2 
heating oil. In 1980, the H-1 heater had sustained a single tube fail- 
ure in the form of a crack resulting from stress-assisted intergranu- 
lar attack (IGA). Liquid sodium leaking from the crack had caused 
erosion of adjoining tubes, necessitating the replacement of short 
sections of a total of six tubes by welding. All pre-weld inspections 
were satisfactory and all repair welds successfully passed radio- 
graphic examination. However, postweld liquid penetrant inspec- 
tion revealed indications in the heat-affected zones adjacent to six 
of the twelve welds on the original tubing side of the welds. It was 
theorized that IGA must have been present in tubing that had not 
been replaced, but that the crack width in unstressed areas was in- 
sufficient to produce a definitive liquid penetrant indication. Ther- 
mal stresses induced during welding permitted such cracks to open 
and become identifiable. This information made it imperative that 
an extensive 
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6026 (CE-Trans—7959) Size effect in J/sub i/ and the 
size limitations of the J/sub IC/ test. Kanazawa, Takeshi; 
Machide, Susumu; Kaneda, Shigehiro. Translated from 
Nippon Zosen Gakkai Rombunshu ; No. 150, 497-503(1981). 
18p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85901985. 

Much research has been directed to the evaluation of tough- 
ness in respect of brittle fracture initiation from ideal cracks. Utiliz- 
ing linear fracture mechanics, this toughness can be expressed by 
K/sub IC/, and present criteria tend to use K/sub IC/ for evalua- 
tion of fracture characteristics. For metals in general, K/sub IC/ is 
given as the resistance to crack initiation when conditions of plane 
strain and small-scale yield are satisfied; however, very large speci- 
mens are required if test conditions giving K/sub IC/ are to be re- 
alized when crack initiation is associated with a large plastic region, 
as in ordinary low to medium strength steel; indeed, experiments 
are sometimes impossible. The J/sub IC/ test is a small-scale test 
devised specifically to overcome this difficulty. The J integral in- 
troduced by Rice has offered the prospect of a parameter which, 
because of its relation with specific stress field at the crack tip, is 
able to describe crack initiation even when the material has a wide 
plastic region. Expressed by J, elastic-plastic plane-strain fracture 
toughness is denoted J/sub IC/; since this is convertible to K/sub 
IC/ through the analytical relation J/sub IC = K/sub IC/?/E’, the 
existence of a J/sub IC/ test is justified by its value in miniaturizing 
the K/sub IC/ test. The present study examined the effect of speci- 
men dimensions on the value of 3 at initiation of stable fracture, i.e., 
J/sub i/, and investigated the test conditions currently recommend- 
ed by the ASTM task group; in addition, the conditions were sub- 
jected to quantitative evaluation by finite element analysis. 


6027 (CE-Trans—7639) Characterization of randomly 
rough surfaces by backscattering of ultrasonic waves at 
normal incidence. Cohen-Tenoudji, F.; Quentin, G. Translat- 
ed from Revue du Cethedec ; No. 60, 147-154(1979). 11p. 
NTIS (US Sales Only), PC "A02/MF A01. File Number 
DE85902130. 

The expression giving the intensity backscattering by ran- 
domly rough surfaces takes a particularly simple form in the case of 
irradiation at normal incidence. It is theoretically possible, for this 
type of incidence, to deduce from the frequency variation of the 
backscattered intensity the r.m.s. roughness and the autocorrelation 
length of the sample profile. Various samples (8 ym<h<60 ym; 50 
pm<L<200 pm) were insonified at normal iticidence by short ul- 
trasonic pulses (Af ~ 12 MHz). From the Fourier spectrum of 
these pulses one can deduce values which are in fairly good agree- 
ment with the mechanically measured values. 


6028 (CE-Trans—7640) Shape recognition in acoustics. 
Sessarego, J.P. Translated from Revue du Cethedec ; No. 60, 
165- “174(1979). 12p. NTIS (US Sales Only), PC ‘A02/MF 
A01. File Number DE85902129. 

We present various possible approaches to the problem of 
the acoustic recognition of shapes. Two methods will be dealt with 
in turn. The first, based on the principles of geometrical optics, en- 
ables the geometry of the target to be determined from the meas- 
urement of the effective scattering cross-section o(@) of the target. 
The second, based on the principles of physical optics, provides 
Bojarski’s identity which relates the Fourier transform of the dif- 
fracted acoustic field to the characteristic function of the target. 
This characteristic function of the target, which is designated: y(x- 
vector) also enables the geometry of the obstacle in question to be 
determined. 


6029 (CE-Trans—7641) Experimental study of the 
or cylinder. Faure, A.; Maze, G.; 

en, e, J. Translated from ae du Cethedec ; No. 60, 
175-188(1979). 17p. NTIS (US Sales Only), PC 02. File 
Number DE85902128. 

A solid metal cylinder, immersed in water, is subjected to 
the action of a plane sound wave. The emission is in the form of 
bursts of sinusoidal pulses, of frequency in the range between 250 
kHz and 2 MHz. The technique used for studying the ultrasonic 
field gives the variations in the form function. The minima of the 


wave are interpreted by considering the resonance 
effect linked to the normal modes of the cylinder. 
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6030 (CE-Trans—7642) Backscattering of short ultra- 
sonic waves by elastic cylinders. de Billy, M.; Welton, P.J. 
Translated from Revue du Cethedec ; No. 60, 189-196(1979). 
9p. NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85902127. 

Wide-band ultrasonic pulses (very short duration) of central 
frequency 7 MHz are backscattered by solid elastic cylinders im- 
mersed in water and situated 15 cm from the transducer. The analy- 
sis, in the time domain, of the backscattered signals accounts for the 
specular backscattering and the multiple reflections inside a cylin- 
der. The experimentally measured arrival times of the echoes are 
compared with those predicted by Brill and Ueberall’s theory for a 
9.9 mm diameter steel cylinder. There is good agreement between 
the experimental measurements and theoretical values. The echoes 
obtained for a 2 mm diameter cylinder are interpreted as a surface 
wave. 


4206 SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 5461, 6181 


6031 (DP-MS-—85-42) Tornado risk analysis at Savan- 
nah River Plant using damage thresholds and 
single building strike frequencies. Taylor, D.H.; McDonald, 
J.R.; Twisdale, L.A. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1985. Contract 
AC09-76SR00001. 24p. (CONF-8510118—8). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86001972. 

From DOE natural phenomena hazards mitigation confer- 
ence; Las Vegas, NV, USA (7 Oct 1985). 

In order to evaluate the safety of existing structures and 
properly design new structures, an analysis of tornado resistance 
was conducted on each process building at SRP and other buildings 
by type. Damage estimates were cataloged for each Fujita class 
windspeed interval and windspeeds were cataloged as a function of 
increased levels of damage. The probability, for any structure, of a 
tornado exceeding each windspeed threshold was calculated using 
the TORRISK computer code which was developed for calculating 
the probability of a tornado strike on nuclear power generating 
plants. 


6032 (SAND—85-2386C) Allocation of tasks to robots 
for improved safety. Kessel, D.S. (Sandia National Labs., Al- 
buquerque, NM (USA)). Oct 1985. Contract AC04- 
76DP00789. 8p. (CONF-8510193—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002366. 

From National Safety Council congress; New Orleans, LA, 
USA (30 Oct 1985). 

The paper points out the potential contributions of industrial 
robots to the improvement of safety in the workplace. Ergonomic 
evaluation techniques were identified which may be used to identi- 
fy overly stressful tasks which may result in overexertion injuries. 9 
refs. (ACR) 
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8033 Tent-type bakeout oven. Hess, B.V.; Felter, T.E. 
(Sandia National Laboratories, Livermore, California 
94550). Journal of Vacuum Science and Technology, A: 
oa Surfaces, and Films; 3: No. 6, 2218-2218(Nov 
1 ‘ 

A bakeout oven has been designed and built using quartz in- 
frared lamps bring the vacuum system chamber to a bakeout tem- 
perature of 200 C in 75 mi nutes. (AIP) 
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4208 ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 5827, 6142, 6143, 6144, 6145, 6758 


6034 (MLM-MU-—85-70-0002) Signal line cable evalua- 
tion. Knick, D.R.; Meyers, P.M. (Monsanto Research Corp., 
Miamisburg, OH (USA). —.. 22 Oct 1985. Contract 
ACO TED BOSS. 15p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86002838. 

This technical evaluation compares the LDF4-50A and the 
RG-213/U signal line cables using “N” connectors. These two 
signal lines were considered for data acquisition lines in the Com- 
ponent Test Facility. The signal lines were evaluated for delay 
characteristics and frequency response. Other evaluation criteria 
were ease of handling, ease of attaching connectors, and cost. The 
signal line cable that most closely meets the goals of the Compo- 
nent Test Facility is the LDF4-S50A. 


6035 (PB—85-29839) EPRI-NBS (Electric Power Re- 
search Institute-National Bureau of Standards) coupling-ca- 
pacitor voltage transformer calibration systems. (National 
Bureau of Standards, Washington, DC (USA). Electrosys- 
tems Div.). 1985. vp. Proceedings Workshop: Metering-t 
Coupling Capacitor Voltage Transformers CCVTs), Gaith- 
ersburg, Maryland, June 2-3, 1983. 

The paper describes briefly a prototype system fox field cali- 
bration of CCVTs developed by NBS in EPRI project RP-134-1, 
and in more detail, a simplified, less-costly system developed later 
with partial support from the Pennsylvania Power and Light Co. 
The latter system was breadboarded as part of the above EPRI 
project. The prototype system contains five major dedicated com- 
ponents: (1) a current-comparator bridge, (2) a modular capacitive 
transfer standard divider, (3) a compressed-gas standard capacitor, 
(4) a resonant power supply, and (5) a calibration truck. Its field 
accuracy is estimated to be 0.1% and 0.3 mrad, but it would be ex- 
tremely expensive to reproduce. The simplified system contains 
only three major components: (1) the transfer standard divider 
above, (2) a voltage comparator, and (3) a combined standard- 
power transformer module. The latter two items represent much 
less cost and weight than items (2), (3) and (4) in the prototype 
system, which they replace. 


(PB—85-229870) NBS (National Bureau of Stand- 
ards) experience in field calibration of coupling-capacitor volt- 
age transformers. Hillhouse, D.L. (National Bureau of 
Standards, Washington, DC (USA). Electrosystems vie 
1985. vp. ed Workshop: Metering-t . on 
Capacitor Voltage formers (CCVTs), ag 
Maryland, June 2-3, 1983. 

Since its completion in 1976, the EPRI-NBS field calibration 
system for coupling-capacitor voltage transformers (CCVTs) has 
been in NBS custody and has been used in field calibrations at six 
utilities. Measurements have been performed on 61 CCVTs, includ- 
ing 51 of metering class (12 of which were not using the X1X3 me- 
tering tap) and on nine metering VTs. The paper discusses the 
measurements at the six utilities, and summarizes all zero-burden 
and connected-burden results on metering i A large pro- 
portion of these CCVTs were found to be out of metering toler- 
ance at both zero and connected burdens. However, the data base 
is not large enough to allow extension of these results to metering 
CCVTs in general. 


6037 (SAND—85-2239C) Laser-controlled wet chemical 
etching for corrective trimming of thin films: application to 
aluminum. Tsao, J.Y.; Ehrlich, D.J. (Sandia National Labs., 
ee NM (USA); Massachusetts Inst. of Tech., 
m (USA). Lincoln Lab.). 1985. Contract AC04- 

1CDP 789. 12p. (CONF-851048—7). — PC A02/MF 
A01; GPO Dep. File Number DE8600216 

From 168. meeting of the Beemamenee Society; Las 
Vegas, NV, USA (13 Oct 1985). 

The localized enhancement of wet chemical etching by fo- 


cussed laser beams for corrective trimming of thin films, and it ap- 
plication to the selective etching of aluminum, are discussed. Since 
wet etching can proceed repidly even without irradiation, it is as 
important to consider methods to reduce background etching as to 
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enhance localized etching. The process developed for aluminum 
etching is based upon moderate local heating to activate a reaction 
which is normally suppressed by a corrosion inhibitor. Another ap- 
proach to reduce background etching is solution cooling: for the 
activation energies for typical wet-etching, it should be possible to 
obtain acceptable contrast ratios between laser-enhanced and back- 
ground rates over the temperature range which many concentrated 
etching solutions are liquid. 


6038 (UCID—20533) Modeling on-resistance for silicon 
photoconductive switching devices. Morse, J.D. (Lawrence 
Livermore National Lab., CA (USA)). 22 Aug 1985. Con- 
tract W-7405-ENG-48. 21p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002611. 

Analytical models have been developed in order to charac- 
terize the on-resistance of silicon photoconductive switching de- 
vices as a function of the optical energy absorbed. It has been 
shown that by using a more exact mobility model which accounts 
for physical effects on the carrier mobility, significant changes in 
conductance are found for the same device structure. The effects 
accounted for in this more exact model are electric field degrada- 
tion, carrier-carrier interactions, and temperature effects. Further 
work in this area should concentrate on obtaining experimental data 
to verify these results, along with the development of more exact 
numerical models to account for two-dimensional drift and diffu- 
sion effects on device performance. 


6039 Effects of hydrogen in sealed electrical contacts. 
Schubert, R.; Gray, E.W. (Bell Communications Research, 
Inc., Red Bank, New Jersey 07701-7020). Journal of Applied 
Physics; 58: No. 11, 4409-4414(1 Dec 1985). 

Hydrogen has been an integral atmospheric component of 
sealed electrical contacts for decades because of its effect on reli- 
ability. It is well known that hydrogen is a needed component to 
prevent high contact resistance due to carbon-spot formation. This 
hydrogen benefit has been attributed to hydrogenation of hydrocar- 
bons (HC), enhanced volatilization of previously deposited carbon, 
enhanced catalytic activity, and thermal cooling. By a variety of 
physical and chemical laboratory techniques, this paper shows that 
the hydrogen is not itself directly active. However, some of the hy- 
drogen is converted to water during the glass sealing process. It is 
this water which plays the active role in the process of quenching 
carbon formation from hydrocarbon impurities and also acts as a 
diluent of HC’s adsorbed on the contact surface and in the arcing 
volume. This limits the carbon accumulation on the contacts and 
increases lifetime reliability. 


X-ray focal spot locating apparatus and method. 
Gilbert, H. W. (to The United States of America as repre- 
sented by the ent of Energy). US Patent 4,532,646. 
30 Jul 1985. Filed date 16 Jun 1983. vp. 

PAT-APPL-504905. 

An X-ray beam finder for locating a focal spot of an X-ray 
tube includes a mass of X-ray opaque material having first and 
second axially-aligned, parallel-opposed faces connected by a plu- 
rality of substantially identical parallel holes perpendicular to the 
faces and a film holder for holding X-ray sensitive film tightly 
against one face while the other face is placed in contact with the 
window of an X-ray head. 


6041 The influence of deposition conditions on hydrogen 
bond configuration and trap sites in sputtered Si;N,. Ander- 
son, H.M.; Martin, P.M. (Department of Chemical and Nu- 
clear Engineering, University of New Mexico, Albuquer- 
que, New Mexico). Journal of the Electrochemical Society; 
132: No. 4, 978-979(Apr 1985). (CONF-850311—). 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

Considerable effort has been spent in definiag the relation- 
ship between defect structure and charge characteristics in dielec- 
tric silicon nitride films used in microelectronic devices. The gap 
states of silicon nitride films are important, since they regulate 
memory properties of metal-nitride-oxide-semiconductor (MNOS) 
devices and electrical properties of thin film transistors. Gap states 
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in silicon nitride arise from defects in the film and are attributed to 
Si and N dangling bond ( is identical toSi and =N units) formation 
during the deposition process. Hydrogen is known to passivate dan- 
gling bonds and remove the gap states of amorphous silicon (a-Si), 
and it is thought that hydrogen plays a similarly crucial role in de- 
termining the concentration of trap states in silicon nitride. The 
configuration in which hydrogen is chemically bonded in the ni- 
tride affects the concentration of Si and N dangling bonds in the 
film and, consequently, the reproducibility of device memory or 
conductive behavior. In this technical note, we present some results 
showing the influence of deposition conditions on the partition of 
hydrogen bonding between Si and N in sputtered SisN, films. 
These results may prove useful in understanding the passivation Si 
and N dangling bonds and the location of trap sites in nitride films. 
Previous theoretical calculations based on the tight binding recur- 
sion method have lead to the conclusion that is identical toSi cen- 
ters are the longterm charge storage trap in CVD-deposited nitride 
as well as the center responsible for charge trapping instabilities in 
amorphous silicon-silicon nitride thin film transistors. The experi- 
mental results presented in this paper provide further evidence that 
hydrogen acts preferentially to passivate the =N dangling bonds of 
silicon nitride films. 


6042 (LA-tr—85-49) Kind of high-quality trigger circuit 
used in field measurement. Yang, Y.; Zhang, X. (Los Alamos 
National Lab., NM (USA)). [1985]. Contract W-7405-ENG- 
36. Translated from Pao cha yu ch’ung-chi No. 1. 5p. NTIS, 
PC A02/MF A0O1; GPO Dep. File Number DE86002862. 

In field measurements, complicated working conditions and 
the one-time nature of the experiments place rather high operation- 
al stability requirements on the measuring system. For some meas- 
urements, the trigger circuit is a rather important link. Its perform- 
ance not only affects whether or not measurement results are ob- 
tained, but also influences whether or not the results are satisfac- 
tory. This paper shows the advantages of the utilization of this trig- 
ger circuit. Its operation is stable and reliable, its resistance to inter- 
ference is great, its circuit is simple, its volume is small, and it con- 
serves electricity. In field measurements of numerous large scale 
blasts we obtained satisfactory results for several modes of usage. 


4209 WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 4919 
4210 COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 4766, 4834, 4893, 4894, 4895, 4896, 4897, 
4898, 4899, 4900, 4901, 4902, 4903, 4904, 5210, 6230 


6043 (AD-A—157325/2/XAB) Investigation of the ef- 
characteristics 


fects of fuel composition on combustion in a t- 
63 combustor. Progress report, October 1983-March 1985. 
Dubeau, R.W.; Hickey, P.J.; Krug, A.C.; Lohman, A.L.; 
Weller, J.P. (Naval Post uate School, Monterey, CA 
(USA)). Mar 1985. 89p. S, PC A05/MF A011. 

A T63 combustor was instrumented to allow measurement of 
centerline distributions of temperature and soot size and concentra- 
tion using water-cooled probes. Three-wavelength light-transmis- 
sion measurements were also made at two locations to determine 
the mean soot size and NOx concentrations were measured in the 
exhaust duct. Five fuels of varying composition were used in the 
combustor and initial tests were conducted using two smoke-sup- 
pressant fuel additives. The data indicated that the aft region of the 
combustor contained a large, low-temperature recirculation zone, 
surrounded by an annular region of higher temperature and lower 
soot concentration. Light-transmissionn measurements appeared to 
yield reasonable particle size data when compared to collected sam- 
ples. However, the extent of agglomeration in the collection probes 
was unknown. Smoke-suppressant fuel additives were found to 
have reduced effectiveness in the present test series, apparently due 
to unheated inlet air employed. NOX levels increased significantly 
with increasing combustor exhaust temperature (or fuel-air ratio). 
Soot concentration increased and transmittance decreased with in- 
creasing fuel-air ratio. The mean soot particle size was found to be 
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between 0.21 and 0.26 microns, independent of fuel composition 
and fuel-air ratio. 


6044 (NP—6770038) Coal-fuelled travelling-grate pelle- 
tizing systems. Kilian, A. (Technische Hochschule Aachen 
(Germany, F.R.). Fakultaet fuer Bergbau und Huettenwe- 
sen). 23 Jul 1984. 151p. (In German). NTIS (US Sales 
Only), PC A08/MF AO1. File Number DE86770038. 

The problems encountered in complete oil or gas substitution 
by coal in travelling-grate pelletizing processes can be solved by 
applying a low-temperature combustion process. The resulting high 
oxygen concentration and higher softening temperature of many 
ash/ore dust mixtures enable the combustion of high-ash coal. Con- 
siderable modifications of the conventional flow and firing system 
are recommended. The feasibility of these modifications and of 
low-temperature combustion has been proved by theoretical studies 
and by operating and flow experiments. Low-cost pellet production 
is made possible by designing the furnaces for alternative fuelling 
with solid, liquid, or gaseous fuels. 


6045 (PB—85-229029/XAB) Atmospheric fluidized bed 
combustors for solid fuels. DeCamps, F.F.E.; Goossens, 
W.R.A. (Centre d’Etude de l’Energie Nucleaire, Brussels 
Glee) Feb 1985. 56p. (BLG—576). NTIS, PC A05/ 


The practical operational characteristics of a fluidized-bed 
combustor are described according to a critical analysis and inter- 
pretation of literature data. Particularly, a survey is given of foreign 
pilot campaigns. The fluidized-bed boiler appears to have a relative- 
ly high thermal charge for a broad spectrum of solid fuel, while the 
emission of NOx and SO: can be restricted to values appreciably 
lower than the emission standards proposed for ecological reasons. 


6046 (SVF—173) Automatic equipment for combined 
use of electric and oil burners. Hamrefors, J. (Stiftelsen foer 
(ae in) NT Stockholm oh Nov 1984. 
64p. (In S N Tig (US Sales Only), PC A04/MF 
A01. File oe DEESTSOSE. 

The control problem at combined uses of electric boilers and 
fuel oil boilers are discussed, in particular the situation where fuel 
oil boilers are supplemented with electric boilers. A review of exist- 
ing control equipment for fuel oil boilers is given, as well as a 
review of the principles for control of both types of boilers. A sim- 
ulation is made of the dynamic properties of a parallel system of 
one oil boiler and one electric boiler with relevant load distribution 
values. 


6047 (SVF—176) Evaluation of methods for decarboni- 
zation, Skaardal, R. (Stiftelsen foer Vaermeteknisk Forskn- 
ing, Stockholm (Sweden)). Jan 1985. 85p. (In Swedish). 
S (US Sales Only), PC AOS/MF AOl1. File Number 
DE85752797. 
Methods for decarbonization of small and medium rate (<50 
MW) solid fuel boilers are evaluated in this report. Experiences of 
decarbonization systems in more than 30 steam and/or hot water 
boilers were collected by interviews with operating staff and visits 
to the plants. It was noted that the decarbonization problems were 
not getting much attention, although they are of considerable eco- 
nomic importance. It can be concluded that steam (and mechanical) 
decarbonization works well for most fuels. Sonic methods do not 
always get good results, but seem to work well for FB-boilers. In- 
trasonic decarbonization has not worked well at the plants studied. 


Control system for fluid heated steam generator. 
Boland, J. F.; Koening, J. F. (to The United States of 
America as represented by the United States Department of 
Energy). US Patent 4,526, 136. 2 Jul 1985. Filed date 29 
May 1984. vp. 

PAT-APPL-614507. 

A control system for controlling the location of the nucle- 
ate-boiling region in a fluid heated steam generator comprises 
means for measuring the temperature gradient (change in tempera- 
ture per unit length) of the heating fluid along the steam generator; 
means for determining a control variable in accordance with a pre- 
determined function of temperature gradients and for generating a 
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control signal in response thereto; and means for adjusting the feed- 
water flow rate in accordance with the control signal. 


6049 Apparatus for accurately measuring high tempera- 
tures. Smith, D. D. (to The United States of America as 
represented by the Department of Energy). US Patent 
4,525,080. 25 Jun 1985. Filed date 8 Feb 1983. vp. 

PAT-APPL-464839. 

The present invention is a thermometer used for measuring 
furnace temperatures in the range of about 1800° to 2700° C. The 
thermometer comprises a broadband multicolor thermal radiation 
sensor positioned to be in optical alignment with the end of a black- 
body sight tube extending into the furnace. A valve-shutter ar- 
rangement is positioned between the radiation sensor and the sight 
tube and a chamber for containing a charge of high pressure gas is 
positioned between the valve-shutter arrangement and the radiation 
sensor. A momentary opening of the valve shutter arrangement 
allows a pulse of the high gas to purge the sight tube of air-borne 
thermal radiation contaminants which permits the radiation sensor 
to accurately measure the thermal radiation emanating from the end 
of the sight tube. 


6050 The thermal transmission properties of high tem- 
perature thermal insulation materials. Tye, R.P.; Desjarlais, 
A.O.; Smith, S.E. (Dynatech R/D Company, Cambridge, 
MA). pp 317-326 of Thermal conductivity 18. Ashworth, 
T.; Smith, D.S. New York, NY; Plenum Press (1985). 
(CONF-83 10163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

The increased need for energy conservation measures for 
furnance and other high temperature applications has focused atten- 
tion on the thermal performance of available insulation materials. 
Thermal transmission properties are measured on a number of alu- 
mino-silicate, alumina, and fibrous yttria stabilized zirconia-blanket, 
felt and board products in accordance with ASTM C177-76, 
"Steady-State Thermal Transmission Properties by Means of the 
Guarded Hot Plate.” All measurements reported here were made 
with the heat flow normal to the fiber direction. Thermal transmis- 
sion property data are presented for 100 to 1000C and the results 
are analyzed and discussed. 


6051 (CE-Trans—7532) Catalytic formation of SO; as a 
function of boiler fouling. Reidick, H.; Reifenhaeuser, R. 
Translated from VGB Kraftwerkstechnik ; 58: No. 12, 915- 
921(Dec 1978). 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85902137. 

The paper describes the construction of a 300-MW oil fired 
boiler with close to stoichiometric furnace operation. Extensive in- 
vestigations were made into a chimney plume that became clearly 
visible with increasing operating time. Results suggest: relatively 
large quantities of SOs in the flue gas, on condensing depending on 
the weather situation produce a clearly visible chimney plume that 
is slow to disperse. The phenomenon starts at SOs contents in the 
flue gas of about 150 mg SO;/m*. Close to stoichiometric operation 
of an oil fired furnace is no guarantee of a low SO2 to SOs conver- 
sion rate if the heating surface deposits act as catalyst and reaction 
temperatures of about 600°C occur. The catalytically produced 
quantity of SOs is a multiple of the quantity of SOs produced in the 
flame depending on the state of fouling of the heating surface and 
the temperature of the deposits. Low temperature corrosion and the 
emission of acid agglomerates due to a higher acid dew point and 
larger quantities of sulphuric acid anhydride (SOs) result from the 
increased SOs content of the flue gases. 
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4220 UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 4754 

4240 POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 6235 

4250 POWER CYCLES 


REFER ALSO TO CITATION(S) 5180, 5930 


43 PARTICLE ACCELERATORS 


REFER ALSO TO CITATION(S) 5861, 5869, 6386, 6387 


6052 (CBPF-PRS—008/83) Proceedings of the Meeting 
on Techniques and Applications of Synchrotron Radiation. 
(Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro). 
1983. 461p. (In Portuguese and English). (CONF-8308218— 
). NTIS (US Sales Only), PC A20/MF AO1. File Number 
DE85703310. 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Several techniques and applications of the synchrotron radi- 
ation used in Physics, Biophysics and Chemistry are extensively dis- 
cussed. The major part of the subjects of the works treat with the 
possible implantation of a national synchrotron radiation laboratory 
in Brazil. 


6053 acon So pp 6-8) Synchrotron radi- 
ation in Brazil. Lo’ R. (Sao Paulo Univ., Sao Carlos 
(Brazil). Inst. de Fisica e Quimica). 1983. (In Portuguese). 
NTIS (US Sales Only), PC A20/MF AOl1. File Number 
DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Historical aspects and feasibility studies for the implantation 
of a national laboratory of synchrotron radiation in Brazil are pre- 
sented. 


6054 (CBPF-PRS—008/83, pp 62-68) History of Bra- 
zilian accelerators. Rogers, J.D. (Universidade Estadual de 
Campinas (Brazil). Inst. de Fisica). 1983. (In Portuguese). 
NTI § (US Sales Only), PC A20/MF AOl. File Number 
DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The main features of the particle accelerators implanted in 
Brazil since 50's decade up to now and the development of the two 
major groups in this area are historically presented. 


6055 (CBPF-PRS—008/83, pp 74-81) National labora- 
tories. Moscati, G. (Sao Paulo Univ. (Brazil). Inst. - 
Fisica). 1983. (In Portuguese). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE85703310. (CONF- 
8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The foundation of a ‘National Laboratory’ which would sup- 
port a Research center in synchrotron radiation applications is pro- 
posed. The essential features of such a laboratory differing from 
other centers in Brazil are presented. 


radiation use in some Brazil. Caticha- 
Ellis, S. (Universidade Estadual de NTIS (Us (Brazil). Inst. 
de Fisica). 1983. (In Portuguese). S Sales Only), 
PC A20/MF AOl. File Number DEBSI03310. (CONF- 
8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 


6056 (CBPF-PRS—008/83, pp ome Synchrotron 
research programs in 
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Physical and biological applications of the synchrotron radi- 
ation in some pure and applied research programs in progress in 
Brazil are presented, especially those related to crystallographic re- 
search. 


(LA-UR—-85-3760) RF accelerators for fusion and 
po defense. Jameson, R.A. (Los Alamos National 
Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 16p. 
(CONF-850476—2). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86002438. 

From Symposium on lasers and particle beams for fusion and 
strategic defense; Rochester, NY, USA (18 Apr 1985). 

RF linacs have a place in fusion, either in an auxiliary role 
for materials testing or for direct drivers in heavy-ion fusion. For 
SDI, the particle-beam technology is an attractive candidate for 
discrimination missions and also for lethality missions. The free- 
electron laser is also a forerunner among the laser candidates. in 
many ways, there is less physics development required for these de- 
vices and there is an existing high-power technology. But in all of 
these technologies, in order to scale them up and then space-base 
them, there is an enormous amount of work yet to be done. 


4301 DESIGN, DEVELOPMENT, AND 
OPERATION 


REFER ALSO TO CITATION(S) 6827 


6058 (BNL—37083) Relativistic heavy ions at Brookha- 
ven: high energy nuclear beams in the AGS and RHIC. 
Ludlam, T.W. (Brookhaven National Lab., Upton, NY 
(USA)). 1985. Contract AC02-76CH00016. 22p. (CONF- 
850672—7). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE86001725. 

From 2. international conference on nucleus-nucleus colli- 
sions; Visby, Sweden (10 Jun 1985). 

The design and proposed experiments are presented for the 
Relativistic Heavy Ion Collider at Brookhaven. The plans are to 
begin with relatively light ions (A = 32amu) and to extend over the 
mass range to A = 200. With these relativistic beams one will be 
able to investigate thermodynamic conditions with near-zero 
baryon number which can be compared with quantum chromodyn- 
amics. 14 refs., 10 figs., 3 tabs. (WRF) 


6059 (CBPF-PRS—008/83, pp 69-73) Technical infra- 
Brazil. 


structure for accelerators in Polga, T. (Centro Tec- 
nico Aeroespacial, Sao Jose dos Campos (Brazil). Inst. de 
Estudos Avancados). 1983. (In Portuguese). NTIS (US 
Sales Only), PC A20/MF AO1. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A minimal technical support infra-structura for operation, 
maintenance and development suitable to a multi-user laboratory is 
presented. The costs of this infra-structure are 1.300 MCr$ in equip- 
ment and 700 MCr$ in people. A coordinated utilization of a parti- 
cle accelerator network existing in the country and its correspond- 
ing costs are shown. Considerations in relation to the local of the 
synchrotron radiation laboratory implantation are done. 


6060 (CBPF-PRS—008/83, oe a Conceptual 
design of a 1.2 GeV storage in the hard X-ray 
region. Le Duff, J. (Paris-11 Univ. 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire). 1983. NTIS “(Us Sales 
Only), PC A20/MF A0Ol. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The conceptual design of a 1.2 GeV storage ring extending 
in the hard X-ray region for a national synchrotron radiation facili- 
ty in Brazil that could fit most of the potential users is presented. 


43 PARTICLE ACCELERATORS 
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6061 (DOE/ER/10527—T1) Research on cw electron 
accelerators using room-temperature rf structures. Annual 
report. (National Bureau of ae Washington, DC 
(USA); Los Alamos National Lab., rare eet 20 Aug 
1985. Contract AT01-79ER10527. 74p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86002649. 

Highlights reported include: measurement of the 100 keV 
chopped beam emittance, completion of installation of the entire 5 
MeV injector linac system with all rf power and drive, extensive 
field mapping of one end magnet, completion of construction of the 
12 MeV linac for the racetrack microtron (RTM), installation of 
most of the control system, and first acceleration of beam to 5 
MeV. Plans for completion of the project are discussed. When the 
RTM is operating, it is expected to have many unique performance 
characteristics, including the cw nature of the beam, high current, 
easily variable energy over a wide range, excellent emittance, and 
small energy spread. Plans for future uses in the areas of nuclear 
physics, dosimetry research and standards, accelerator develop- 
ment, and free electron laser research are discussed. 19 refs. (LEW) 


6062 (DOE/ER/10527—T7) NBS/Los Alamos RTM. 
Progress report. Penner, S.; Ayres, R.L.; Cutler, R.I.; De- 
benham, P.H.; Lindstrom, E.R.; Mohr, D.L.; Rose, J.E.; 
Unterweger, M.P.; Wilson, M.A.D.; Biddle, R. (National 
Bureau of Standards, Washington, DC (USA); Los Alamos 
National Lab., NM (USA)). [1985]. Contract ATO1- 
79ER10527;W-7405-ENG-36. 4p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86002850. 

The NBS-Los Alamos 200 MeV Racetrack Microtron 
(RTM) is being built under a program aimed at developing the 
technology needed for high-current intermediate-energy CW elec- 
tron accelerators. In this report we give an overview of the present 
status of the project. Recent progress includes: (1) completion of 
testing of the 100 keV chopper-buncher system demonstrating a 
normalized emittance well under the design goal of 2.6 7 mm mrad 
at currents exceedings the design goal of 600 yA; (2) operation of 
the rf structures comprising the 5 MeV injector linac at power 
levels up to 50 kW/m, resulting in an accelerating gradient at 8 = 
1 of 2 MV/m (compared to a design goal of 1.5 MV/m). The meas- 
ured shunt impedance is 82.5 M0Q/m; (3) construction and installa- 
tion of the 30 ton end magnets of the RTM. Field mapping of one 
magnet has been completed and its uniformity exceeds the design 
goal of +-2 parts in 10% (4) performance tests (with beam) of pro- 
totype rf beam monitors which measure current, relative phase, and 
beam position in both transverse plants; and (5) installation and ini- 
tial operation of the primary control system. 


6063 (DOE/ER/40128—T1) Laser technologies for 
laser accelerators. Annual report. (Spectra Technology, Inc., 
Bellevue, WA (USA)). 8 May 1985. Contract AC06- 
83ER40128. . NTIS, PC A1l0/MF A0O1; 1; GPO Dep. 
File Number DE85013588. 

The primary result of the work reported is the determination 
of laser system architectures that satsify the requirements of high 
luminosity, high energy (about 1 TeV), electron accelerators. It has 
been found that high laser efficiency is a very hard driver for these 
accelerators as the total average laser output optical power is likely 
to fall above 10 MW. The luminosity requires rep rates in the kHz 
range, and individual pulse lengths in the 1-10 psec range are re- 
quired to satisfy acceleration gradient goals. CO: and KrF lasers 
were chosen for study because of their potential to simultaneously 
satisfy the given requirements. Accelerator luminosity is reviewed, 
and requirements on laser system average power and rep rate are 
determined as a function of electron beam bunch parameters. Laser 
technologies are reviewed, including CO2, excimers, solid state, and 
free electron lasers. The proposed accelerator mechanisms are sum- 
marized briefly. Work on optical transport geometries for near and 
far field accelerators are presented. Possible exploitation of the CO2 
and DrF laser technology to generate the required pulse lengths, 
rep rates, and projected efficiencies is illustrated and needed devel- 
opment work is suggested. Initial efforts at developing a 50 GeV 
benchmark conceptual design and a 100 MeV demonstration experi- 
ment conceptual design are presented. (LEW) 
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6064 (SAND—85-2315C) Two cavity autoacceleration of 
an intense relativistic electron beam. Coleman, P.D.; 
Lockner, T.R. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 8p. (CONF- 
8510191—2). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE86002914. 

From Antigone and Delphi workshop; Livermore, CA, USA 
(23 Oct 1985). 

Two autoacceleration cavities have been used to accelerate 
an 11-kA electron beam from 2 MeV to =2.8 MeV. The two 40-0 
cavities each accelerated the beam by =400 kV with no observable 
interaction between the two cavities over several cavity transmit 
times. 6 figs. 


6065 (SLAC-PUB—3392-Rev.) Ground motion and its 
effects in accelerator Fischer, G.E. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Jul 1985. 
Contract AC03-76SF00515. 77p. (CONF-840873—1-Rev.). 
NTIS, PC A0O5/MF AOl1; 1; GPO Dep. File Number 
DE86001143. 

From US summer school on high energy particle accelera- 
tor; Batavia, IL, USA (13 Aug 1984). 

The effects of ground motion on accelerator design are dis- 
cussed. The limitations on performance are discussed for various 
categories of motion. For example, effects due to ground settle- 
ment, tides, seismic disturbances and man-induced disturbances are 
included in this discussion. 42 figs., 7 tabs. (WRF) 


6066 Critical current anistropy in NbTi cables. Garber, 
M.; Sampson, W.B. (Brookhaven National Laboratory, 


Upton, New York). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Magnetics; MAG 21: No. 
2, 336-338(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, = (9 Sep 1984). 


e short sample critical current of multifilamentary NbTi 
cables is usually measured in a magnetic field which is oriented per- 
pendicular to the broad face of the cable. This is the same orienta- 
tion that occurs at the equatorial turns of a cos @ type dipole 
magnet and is, therefore, usually specified in quality control short 
sample tests. It is generally found that the current density in cables 
is less than in wires. This degradation, as it is commonly called, 
may be as large as 15%. The effect is illustrated in a statistical way, 
which shows the distribution of wire and cable results for the Col- 
liding Beam Accelerator Project at BNL. The current densities 
were calculated using geometrical data. Some 200 cable and 750 
wire tests are included in the normal curve distributions shown. 
The mean cable Jc is 14% lower than that of the wire. Similar re- 
sults were obtained in previous work. 


4302 BEAM DYNAMICS, FIELD CALCULATIONS, 
AND ION OPTICS 


REFER ALSO TO CITATION(S) 6082, 6107, 6113, 6114 


6067 (AD-A—157225/4/XAB) Equilibrium and stability 
of the solenoidal-lens betatron. Hughes, T.P.; Godfrey, B.B. 
(Mission Research Corp., Albuquerque, NM (USA)). Jun 
1985. 7p. NTIS, PC A02/MF AO1. 

The solenoidal lens betatron uses a series of solenoidal lenses 
arranged around a race-track-shaped drift tube to provide strong 
transverse focusing for a high-current electron ring. Equilibrium be- 
havior of the circulating beam is examined. The tolerance of the 
beam to mismatches in the toroidal and vertical fields is evaluated 
analytically and using a particle simulation code. The linear and 
nonlinear development of the negative-mass instability in the device 
is also studied, and new linearized, rigid-disk model of negative- 
mass instabilities in high-current betatrons is developed. Taking the 
beam and accelerator cavity cross sections to be rectangular per- 
mits the electromagnetic fields to be evaluated exactly in toroidal 
geometry. Growth rates from the model agree well with results of 
three-dimensional numerical simulation for beams and cavities with 
rectangular or cylindrical cross sections. Generally, negative-mass- 
instability growth rates are greatest for beam energies within a 
factor of two of the so-called transition energy and in that energy 
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regime scale inversely with the square root of the toroidal magnetic 
field strength. 


6068 (CBPF-PRS—008/83, pp 423-427) Photon energy 
and intensity from a storage ring. Wiedemann, H. (Stanford 
Linear Accelerator Center, CA (USA)). 1983. NTIS (US 
Sales Only), PC A20/MF A0O1. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The photon energy and the intensity for different beam ener- 
gies in a storage are calculated. 


6069 (DOE/ER/10527—T5) New version of PTRACE. 
Internal report. Penner, S. (National Bureau of Standards, 
Washington, DC (USA)). 30 Jan 1985. Contract ATO1- 
79ER10527. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002848. 

A modified version of PTRACE has been created containing 
some features that are useful in ray tracing calculations for the NBS 
microtron. The modified version, called STRACE, will run with an 
input data deck from PTRACE, producing essentially the same re- 
sults but with improved numerical accuracy and slightly faster 
computation time. The new features and the changes in input data 
needed to activate them are discussed. (LEW) 


6070 (LBL—20181) Brightness, coherence, and propaga- 
tion characteristics of synchrotron radiation. Kim, K.J. 
(Lawrence Berkeley Lab., CA (USA)). Jul 1985. Contract 
AC03-76SF00098. 26p (CONF- 850734—17). NTIS, PC 
A03/MF A01; GPO Dan. File Number DE86002868. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A formalism is presented by means of which the propagation 
and imaging characteristics of synchrotron radiation can be studied, 
taking into account the effects of diffraction, electron beam emit- 
tance, and the transverse and longitudinal extent of the source. An 
important quantity in this approach is the Wigner distribution of 
the electric fields, which can be interpreted as a phase-space distri- 
bution of photon flux, and thus can be identified with the bright- 
ness. When integrated over the angular variables, the brightness be- 
comes the intensity distribution in the spatial variables and when in- 
tegrated over the spatial variables, it becomes the intensity distribu- 
tion in angular variables. The brightness so defined transforms 
through a general optical medium in exactly the same way as in the 
case of a collection of geometric rays. Finally, the brightness of dif- 
ferent electrons adds in a simple way. Optical characteristics of var- 
ious synchrotron radiation sources - bending magnets, wigglers and 
undulators, are analyzed using this formalism. 


6071 (UCRL—92876) IFR code for secondary particle 
dynamics. Teague, M.R.; Yu, S.S. (Lawrence Livermore 
National Lab., CA (USA)). 11 Oct 1985. Contract W-7405- 
ENG-48. 12p. (CONF-8506141—13). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002135. 

From SDIO/DARPA annual propagation review; Monte- 
rey, CA, USA (24 Jun 1985). 

A numerical simulation has been constructed to obtain a de- 
tailed, quantitative estimate of the electromagnetic fields and cur- 
rents existing in the Advanced Test Accelerator under conditions 
of laser guiding. The code treats the secondary electrons by parti- 
cle simulation and the beam dynamics by a time-dependent enve- 
lope model. The simulation gives a fully relativistic description of 
secondary electrons moving in self-consistent electromagnetic 
fields. The calculations are made using coordinates t, x, y, z for the 
electrons and t, ct-z, r for the axisymmetric electromagnetic fields 
and currents. Code results, showing in particular current enhance- 
ment effects, will be given. 
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4303 AUXILIARIES AND COMPONENTS 


REFER ALSO TO CITATION(S) 6058, 6148 


6072 (BNL—37042) Synchrotron radiation damage ob- 
servations in normal incidence copper mirrors. Takacs, P.Z.; 
Melendez, J.; Colbert, J. (Brookhaven National Lab., 
Upton, NY (USA)). Aug 1985. Contract AC02-76CH00016. 
21p. (CONF-850734—16). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86001732. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

Water-cooled copper mirrors used at near-normal incidence 
on two beam lines at the NSLS are observed to undergo severe 
degradation upon exposure to the direct SR beam. These mirrors 
are used on beam lines designed to utilize radiation in the wave- 
length regions longer than 100 nm and are coated with a uv reflec- 
tion-enhancing coating, consisting of one or more bilayers of alumi- 
num with a MgF2 overcoat. Beamline performance degrades very 
rapidly following installation of a new set of mirrors. Analysis of 
the mirror surfaces by various non-destructive techniques indicates 
severe degradation of the coating and surface along the central 
strip where most of the x-ray power is absorbed from the beam. In 
one case where the mirror had three bilayer coatings, the outer 
coating layer has disappeared along the central strip. Rutherford 
backscatter measurements indicate compositional changes between 
layers and confirm the existence of a carbon deposit on the surface. 
Thermal modeling suggests that most of the damage is caused by 
direct photon interaction, since the temperature rise in the energy 
deposition region is small. 


6073 (CBPF-PRS—008/83, pp 9-34) Synchrotron light 
facilities at Stanford and Berkeley. Wiedemann, H. (Stanford 
Linear Accelerator Center, CA (USA)). 1983. NTIS (US 
Sales Only), PC A20/MF AO1. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A brief description of the Stanford Synchrotron Radiation 
Laboratory and Lawrence Berkeley Laboratory facilities are given 
together with the design considerations for new synchrotron light 
sources. 


6074 (CBPF-PRS—008/83, pp 35-52) European X-ray 
facility (ESRF) and VUV project at Orsay (SUPER 
ACO). Le Duff, J. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire). 1983. NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The present status of the European synchrotron radiation fa- 
cility (ESRF) is presented with emphasis to the design criteria. 
Since the beginning of the design studies, the main features of this 
project have evolved and the present option, called ‘pluralistic’, in- 
cludes four types of synchrotron radiation sources: normal bending 
magnets, single wigglers, multiple wigglers and undulators. The 
European synchrotron radiation facility also includes an optimized 
Vacuum Ultraviolet storage ring which finally served as a model 
for the new Orsay Storage Ring (Super Aco) under construction 
now. A brief description of this machine is presented. 


6075 (CBPF-PRS—008/83, pp 53-61) Synchrotron radi- 
ation : Technological fi of 

realization with available way in the Country. Mor- 
eira, A.F.O. (Ministerio do Exercito, Rio de Janeiro 
(Brazil). Diretoria de Pesquisa e Ensino Tecnico). 1983. (In 


Portuguese). NTIS (US Sales Only), PC A20/MF A01. File 
Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Technological aspects linked to the synchrotron radiation 
generation in laboratory are discussed. A feasibility study for the 
implantation of a machine for such a radiation in a laboratory in 
Brazil is also discussed. 
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6076 (CONF-8510194—1) ORNL 25 MV tandem accel- 
erator control system. Juras, R.C.; Biggerstaff, J.A.; Hog- 
lund, D.E. (Oak Ridge National Lab., T™N (USA)). 1985. 
Contract AC05-84OR21400. 14p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86002211. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The CAMAC-based control system for the 25 MV tandem 
electrostatic accelerator of the Holifield Heavy Ion Research Facil- 
ity at Oak Ridge National Laboratory (ORNL) was specified by 
ORNL and built by the National Electrostatics Corporation. Two 
Perkin-Elmer 32-bit minicomputers are used in the system, a mes- 
sage switching computer and a supervisory computer. The message 
switching computer transmits and receives control information on 
six serial highways. This computer shares memory with the super- 
visory computer. Operator consoles are located on a serial high- 
way; control is by means of a console CRT, trackball, and assigna- 
ble shaft encoders and meters. Two identical consoles operate si- 
multaneously: one is located in the tandem control room; the other 
is located in the cyclotron control room to facilitate operation 
during injection of tandem beams into the cyclotron or when beam 
lines under control of the cyclotron control system are used. The 
supervisory computer is used for accelerator parameter setup calcu- 
lations, actual accelerator setup for new beams based on scaled, re- 
corded parameters from previously run beams, and various other 
functions. Nearly seven years of control system operation and im- 
provements will be discussed. 


6077 (ESY-SR—82-18) ee of carbon con- 
tamination of mirror surfaces exposed to synchrotron radi- 
ation. Boller, K.; Haelbich, R.P.; Hogrefe, H.; Jark, W.; 
Kunz, C. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer 
Experimentalphysik; Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Oct 1982. 17p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900297. 

In a systematic investigation gold coated silicon substrates 
were irradiated with filtered synchrotron radiation under varying 
conditions. The thickness of the contaminant was measured with a 
VUV reflectometer through the observation of interference struc- 
tures. In addition the overall photocurrent which varies with the 
thickness of the contaminant could be measured. All results show 
that the cracking process is caused predominantly by the photoelec- 
trons emitted and not by the primary photons. This is specifically 
supported by the observation of two different growth rates: an ini- 
tial fast rate up to about 50 A thickness due to the high photoyield 
of gold and an asymptotic growth rate of about 10% the initial rate 
due to the much smaller yield of carbon. A rate equation deduced 
from a simple model describes the dependence of the growth rate 
on residual gas pressure and temperature in good qualitative agree- 
ment with the experimental results. 


6078 (DOE/ER/10527—T2) Performance of the 100 
keV chopper/buncher system of the NBS-Los Alamos RTM 
injector. Wilson, M.A.; Cutler, R.I.; Mohr, D.L.; Penner, S.; 
en L.M. (National Bureau of Standards, Washington, 
DC (USA); Los Alamos National Lab., NM ger | 1985. 
aan AT01-79ER 10527; W-7405-ENG-36. 4: . NTIS, PC 
A02/MF A01; GPO Dep. File Number DE8 2846. 

The purpose of the chopper/buncher system for the RTM 
injector is to chop a 100 keV 5 mA dc electron beam into 60°-long 
pulses at 2380 MHz and then bunch these beam pulses to 10° at in- 
sertion into the 5 MeV injector linac. These beam manipulations 
must contribute a minimum increase in the phase space of the beam 
such that, at the entrance to the injector linac, the transverse emit- 
tance is less than 5a mm-mrad. Phase-shift measurements on the 
chopped beam indicate that the bunching fields are sufficient to 
achieve the required longitudinal compression. Beam envelope 
measurements, using wire scanners on the chopped and bunched 
beam, show that the emittance remains within design goals. 
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6079 (DOE/ER/10527—T3) NBS/LANL racetrack mi- 
crotron control system. Ayres, R.L.; Yoder, N.R.; Martin, 
E.R.; Trout, R.E.; Wilson, B.L. (National Bureau of Stand- 
ards, Washington, DC (USA); Los Alamos National Lab., 
NM (USA)). 1985. Contract ATO1-79ER10527;W-7405- 
ENG-36. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002849. 

The distributed intelligence control system for the NBS/ 
LANL racetrack microtron (RTM) is now nearing completion with 
all major subsystems implemented and tested, thus providing some 
operating experience with most of the control system innovations. 
These include a triple hierarchy of microprocessor-based control 
elements, consisting of a primary control station and multiple sec- 
ondary and tertiary control stations; light-link coupling to a tertiary 
station which operates at a 100 kV potential; a common database 
shared by separate microprocessors for handling hardware control 
and operator interactions; and joy stick control of the entire system. 
A unique secondary station interpreter program was used to great 
advantage for testing and checkout of various control and monitor- 
ing subsystems. The hardware design of the control system is based 
on Multibus I crates containing commercial Multibus I boards and a 
few custom designed boards. The primary-secondary data link is a 
high speed, bidirectional, full-duplex, 8-bit, “byte” parallel link de- 
signed for this application. This link permits very fast updating of 
the monitored data (>5 per second) and timely response to opera- 
tor control inputs at the primary station. 


6080 (DOE/ER/10527—T4) End magnets for the NBS- 
Los Alamos racetrack microtron. Debenham, P.H.; Lind- 
strom, E.R.; Mohr, D.L. (National Bureau of Standards, 
Washington, DC (USA)). 1983. Contract ATOI1- 
79ER10527;W-7405-ENG-36. 4p. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE86002851. 

Two end magnets have been designed and constructed for 
the 185 MeV NBS-Los Alamos racetrack microtron. The field has 
been measured in the first magnet and is uniform over a 0.62 m? 
area to within +-2 x 10~‘ at 1 T. The magnet meets all perform- 
ance specifications. Field measurements are underway on the 
second magnet. In this paper, design and construction details which 
play an important role in magnetic performance are described, and 
the measured fields are compared with calculations. 


6081 (DOE/ER/10527—T6) rf beam-current, -phase, 
and -position monitors. Young, L. (Los Alamos National 
Lab. NM (USA)). 12 Dec 1984. Contract ATO1- 
79ER10527;W-7405-ENG-36. 12p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86002847. 

A prototype rf beam monitor has been tested on the Race- 
track Microtron’s (RTM) 100 kV injector beam line at the National 
Bureau of Standards (NBS). This beam monitor is capable of meas- 
uring the current, the relative phase, and the position of the beam. 
The beam is bunched at 2380 MHz for acceleration by the linac in 
the injector beam line. This train of beam bunches passing through 
the beam monitor cavities excites the cavities at this resonance fre- 
quency of 2380 MHz. Probes in the cavities couple some of the 
beam-excited rf power out of the cavities. This rf power can be am- 
plified if necessary and then analyzed by a double balanced mixer 
(DBM). The DBM can also be used as a phase detector. The effec- 
tive shunt impedance of the cavities was measured with the CW 
beam. For the position monitor cavity, the shunt impedance is pro- 
portional to the displacement from the axis. The meusured response 
of the prototype rf beam current monitor setup is a linear function 
of beam current. Response of the rf beam-position monitor is also 
shown. (LEW) 


6082 (FVE-OMVT—84-116) Calculating the param- 
eters of accelerating structures for continuous-action race- 
track microtron. Grishin, V.K.; Dajkovskij, A.G.; Ishk- 
hanov, B.S.; Portugalov, Yu.I.; Ryabov, A.D.; Shvedunov, 
V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1984. 16p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE85703015. 

Results of optimization calculations of standing wave accel- 
erating structures for continuous-action racetrack microtron are 
presented. Calculations were conducted by the ES-1022 computer 
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using PRVD-O and PRUD-OB programs. Accelerator includes in- 
jection system composed of electron gun, chopper-buncher capture 
section and pre-accelerator (electron outlet energy equals 5-7 MeV, 
phase bunch length - 2-4 deg, average beam current - 100 pA). It 
includes as well bending magnets and linear accelerator between 
them. The structure with washers and diaphragms is chosen for 
capture section and pre-accelerator, biperiodic structure with inner 
couplng gaps- for linear accelerator. Electron energy at the outlet 
of microtron equals 100 MeV for 20 orbits. The operation frequen- 
cy - 2450 MHz. 


6083 (JINR—9-83-78) Investigation of nonlinear line 
properties. Dolbilov, G.V.; Krasnykh, A.K.; Razuvakin, 
V.N.; Khaller, R. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1983. - 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85703311. 

A few constructions of nonlinear lines at the level of power 
(20-200)MW, that can be used in high-current linear induction ac- 
celerators of nanosecond range are described. The characteristic 
times of propagation for an incident and reflected power drop have 
been obtained by registrating signals in the fixed points of the lines. 
The ranges of the wave resistance changes and the velocities of 
propagation of power drops in dependence on the value of the 
pulse voltage or field were investigated. The obtained results allow 
one to select more correctly the modulator parameters of LINAC 
containing nonlinear transmission lines. 


6084 (JINR—9-84-868) Computer calculation of defor- 
mations of KUTI-20 adgezator magnetic system container. 
Bergander, H.; Goehler, W.; Shcheulin, A.S.; Kirchhubel, 
H.; Landgraf, G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1984. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85703312. 

The magnetic system of the compression chamber (adhesa- 
tor) of the heavy-ion accelerator is contained in a thin-walled rota- 
tional shell of viscoelastic material. This container is stressed by the 
static pressure of the cooling media from within and by a periodic 
impact loading. It is heated up to about 100 deg C. Elastic solutions 
for static and dynamic loading have been calculated using computer 
programs which apply the transmission matrix method. A simple 
method to estimate the influence of the temperature and of material 
long-time behaviour has been obtained. 


6085 (KIYI—83-27) Time-of-flight method usage for 
measurng energy and time characteristics of a beam from cy- 
clotron U-240. Grantsev, V.I.; Dryapachenko, I.P.; Konfe- 
deratenko, V.I.; Rudenko, B.A.; Sokolov, M.V.; Struzhko, 
B.G. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). 1983. 11lp. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE85703313. 

Energy of beam, extracted from cyclotron U-240, was meas- 
ured on the base of time-of-flight faclity. This technique allows to 
observe the phase instability of the accelerated particle bunch. A 
conclusion about necessity of the permanent control for beam speci- 
fications is drawn. 


6086 (LA-UR—85-3583) Data acquisition and control 
using ETHERNET. Elkins, E.P. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 13p. (CONF- 
8510194—-4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002396. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

We have developed a distributed computer control system to 
monitor and control a linear accelerator. This system consists of 
two PDP-11s and eight LSI 11/23s linked together with ETHER- 
NET. The higher level systems (control consoles, etc.) use the 
RSX11M operating system, whereas the data acquisition and con- 
trol is performed using the RSX11S operating system downline 
loaded from a central host computer. Locally written ETHERNET 
drivers are used to reduce the CPU overhead and therefore im- 
prove system response. The ETHERNET system permits remote 
file access by means of operator or program interaction, as well as 
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supporting downline system loading. Control-system functions sup- 
ported are supervisory control, closed-loop control, data monitor- 
ing, and data recording. 4 refs., 2 figs., 1 tab. 


6087 (LA-UR—85-3816) SSC kicker impedances. 
Colton, E.P.; Wang, T.F. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 9p. (CONF- 
8506212—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002434. 

From SSC impedance workshop; Berkeley, CA, USA (26 
Jun 1985). 

The longitudinal and transverse complex impedances Z/sub 
1//n and Z/sub t/, respectively, have been calculated for both the 
SSC injection and abort kickers. The calculations assumed that no 
attempt was made to shield the beam from the kickers. We took the 
injection and abort kickers to be as specified. The injection kickers 
were ferrite with a single-turn design, and the abort kickers were of 
a “window-frame design” with tape wound cores. 


6088 (LBL—20167) Angular distribution of undulator 
power for an arbitrary deflection parameter K. Kim, K.J. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1985. Contract 
AC03-76SF00098. 14p. (CONF-850734—15). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86001994. 

From 2. international synchrotron radiation instrumentation 
conference; Stanford, CA, USA (29 Jul 1985). 

A calculation of the angular distribution of power generated 
from an undulator, integrated over all frequencies, is presented. The 
result, valid for any arbitrary value of the deflection parameter K, 
reduces to the known expressions in the cases K — o and K — 0. 


6089 (SLAC-CN—310) Mean life of klystrons. Sands, 
M. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). 30 Oct 1985. Contract AC03-76SF00515. 7p. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86002381. 

It would be useful to have the best possible estimate of this 
mean life-time of our new klystrons based on the most recent, avail- 
able operating experience. A simple formula is given for this best 
estimate, based on the maximum likelihood method. This method 
also provides an indication of the reliability of the estimated life- 
time. The results given here apply uniquely to a uniform klystron 
population for which we can assume that deaths occur randomly, 
and independently of the previous history (operating time) of any 
one klystron. 


6090 (TRI-PP—85-37) Magnet lattices for the proposed 
TRIUMF KAON factory. Botman, J.I.M.; Craddock, M.K. 
(British Columbia Univ., Vancouver (Canada). TRIUMF 
Facility; British Columbia Univ., Vancouver (Canada); Na- 
tional Lab. for High Energy Physics, Oho, Ibaraki (Japan)). 
May 1985. 3p. (CONF-850504—295). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE86900312. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The magnet lattices of a chain of two proton synchrotron 
and three dc storage rings for the proposed TRIUMF KAON Fac- 
tory are described. The KAON Factory will provide pulsed and dc 
proton beams of 30 GeV and 100 pA and will be fed from the ex- 
isting TRIUMF cyclotron. The rapid cycling Booster (50 Hz) ac- 
celerates from 440 MEV to 3 GeV; the 10 Hz main ring is 5 times 
larger and brings the energy to 30 GeV. The lattices are all of the 
separated-function type. For avoiding serious beam losses at transi- 
tion the transition energy is driven far above the top energy of the 
accelerators. This feature is obtained mainly by creating a superper- 
iodic structure with missing magnet cells and by choosing the hori- 
zontal tune just below the number of superperiods. A special ar- 
rangement of the rf accelerating cavities is used to avoid synchro- 
betatron coupling. Fast extraction systems are described. 8 refs., 5 
figs. 


6091 (TRI-PP—85-38) High transition energy magnet 
lattices. Gupta, R.C.; Botman, J.I.M.; Craddock, M.K. (Brit- 
ish Columbia Univ., Vancouver (Canada). TRIUMF Facili- 
ty; British Columbia Univ., Vancouver (Canada)). May 
1985. 3p. (CONF-850504—294). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86900313. 
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From Particle accelerator conference; Vancouver, Canada 
(13 May 1°85). 

Several methods have been investigated to raise the transi- 
tion energies of the TRIUMF KAON Factory accelerators, de- 
signed to provide 100 »A proton beams at 30 GeV, above their ac- 
celeration ranges. This would completely avoid beam loss at transi- 
tion, which, even at the few percent level, would be unacceptable 
for these beam currents. The methods require a periodic perturba- 
tion in either the bending properties of the lattice or the focusing 
properties or both. In a combined-function lattice the perturbation 
is provided by clustering the magnets within each superperiod. The 
effects on the lattice functions are described. The long drifts result- 
ing from the magnet distribution provide natural gaps for beam ex- 
traction and injection elements and for rf accelerating cavities. 12 
refs., 7 figs. 


6092 (UCRL—92829) Development of a NdFe-steel 
hybrid wiggler for SSRL. Tirsell, K.G.; Brown, T.C.; Ebert, 
P.J.; Dickinson, W.C.; Lent, E.M.; Hoyer, E.; Halbach, K.; 
Marks, S.; Plate, D.; Shuman, D. (Lawrence Livermore Na- 
tional Lab., CA (USA); Lawrence Berkeley Lab., CA 
(USA); Stanford Univ., CA (USA). Stanford Synchrotron 
Radiation Lab.). Oct 1985. Contract W-7405-ENG-48. 10p. 
(CONF-8510186—1). NTIS, PC A02. File Number 
DE86002141. 

From International conference on insertion devices; Stan- 
ford, CA, USA (28 Oct 1985). 

A NdFe-steel hybrid configured permanent magnet wiggler, 
is being developed for insertion in the SPEAR ring at the Stanford 
Synchrotron Radiation Laboratory, SSRL. Featuring 15 complete 
periods, a 12.9-cm magnetic period length, and a peak magnetic 
field range of 0.01 to 1.4 Tesla, the wiggler, was designed to pro- 
vide an intense radiation source for the National Laboratory/Uni- 
versity of California participating research team (PRT) facility on 
Beam Line VIII-W. A new permenent magnet material, neodymi- 
um-iron (NdFe), is being used in the magnetic structure instead of 
rare-earth cobalt, REC, used previously in the 27-period wiggler 
now on Beam Line VI. NdFe advantages include a 16% higher co- 
ercive force (10.6-kOe vs 9.0-kOe) and lower cost. The wiggler 
design features a thin walled, rigid vacuum chamber with pole 
pockets on opposing surfaces allowing a 2.1-cm minimum magnetic 
gap with a 1.8-cm beam vertical aperture. At 3 GeV the wiggler at 
peak field is expected to radiate approximately two kilowatts in a 5- 
mrad horizontal fan with a 7.8 keV critical energy. Calculations are 
in progress to model the wiggler radiation spatial and spectral radi- 
ation emission. 


6093 Ion source with improved primary arc collimation. 
Dagenhart, W. K. (to The United States of America as rep- 
resented by the United States Department of Energy). US 
Patent 4,531 ,077. 23 Jul 1985. Filed date 16 Dec 1983. vp. 

PAT-APPL-562147. 

An improved negative ion source is provided in which a 
self-biasing, molybdenum collimator is used to define the primary 
electron stream arc discharge from a filament operated at a nega- 
tive potential. The collimator is located between the anode and the 
filament. It is electrically connected to the anode by means of an 
appropriate size resistor such that the collimator is biased at essen- 
tially the filament voltage during operation. Initially, the full arc 
voltage appears across the filament to collimator until the arc dis- 
charge strikes. Then the collimator biases itself to essentially fila- 
ment potential due to current flow through the resistor thus defin- 
ing the primary electron stream without intercepting any apprecia- 
ble arc power. The collimator aperture is slightly smaller than the 
anode aperture to shield the anode from the arc power, thereby 
preventing the exposure of the anode to the full arc power which, 
in the past, has caused overheating and erosion of the anode colli- 
mator during extended time pulsed-beam operation of the source. 
With the self-biasing collimator of this invention, the ion source 
may be operated from short pulse periods to steady-state without 
destroying the anode. 
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6094 Capabilities of the Los Alamos National Laborato- 
ry in nuclear target technology. Gursky, J.C. (Los Alamos 
National Lab., NM (USA). Physics Div.). Nuclear Instru- 
ments and Methods in Physics Research, Section A: Accelera- 
tors, Spectrometers, Detectors, and Associated — 236: 
No. 3, 449-455(1 Jun 1985). (CONF-8409150—). 

From 12. world conference of the International Nuclear 
Target Development Society; Antwerp, Belgium (25 Sep 1984). 

Targets are made at Los Alamos for experiments at the Ion 
Beam Facility (Van de Graaff), the Medium Energy Physics Facili- 
ty (LAMPF) and for experiments conducted at many other accel- 
erators in the US and Europe. Thin, isotopic targets are made by 
sputtering and evaporation. Versatile, large-scale facilities exist for 
ceramics and plastics fabrication, electroplating, powder metallur- 
gy, fabrication by pressing, casting and rolling, chemical and physi- 
cal vapor deposition, and sputtering. Special developments include 
ulta-precision machining, cryogenic targets, and shaped-foil targets. 


6095 Development of ion beam sputtering techniques for 
actinide target preparation. Aaron, W.S.; Te 
L.A.; Adair, H.L. (Oak Ridge National Lab., TN (USA). 
Operations Div.). Nuclear Instruments and Methods in Phys- 
ics Research, Section A: Accelerators, Spectrometers, Detectors, 
and Associated Equipment; 236: No. 3, 520-525(1 Jun 1985). 
(CONF-8409150—). Contract AC05-840R21400. 

From 12. world conference of the International Nuclear 
Target Development Society; Antwerp, Belgium (25 Sep 1984). 

Ion beam sputtering is a routine method for the preparation 
of thin films used as targets because it allows the use of minimum 
quantity of starting material, and losses are much lower than most 
other vacuum deposition techniques. Work is underway in the Iso- 
tope Research Materials Laboratory (IRML) at ORNL to develop 
the techniques that will make the preparation of actinide targets up 
to 100 g/cm? by ion beam sputtering a routinely available service 
from IRML. The preparation of the actinide material in a form suit- 
able for sputtering is a key to this technique, as is designing a sput- 
tering system that allows the flexibility required for custom-ordered 
target production. At present, development work is being conduct- 
ed on low-activity in a bench-top system. The system will then be 
installed in a hood or glove box approved for radioactive materials 
handling where processing of radium, actinium, and plutonium iso- 
topes among others will be performed. 


6096 Evaluation of target purity using various vacuum 
systems. Thomas, G.E.; Rehm, K.E.; Klimczak, G.W. (Ar- 
eR National Lab., IL (USA)). Nuclear Instruments and 
lethods in Physics Research, Section A: Accelerators, Spec- 

trometers, Detectors, and Associated Equipment; 236: No. 3, 
658-661(1 Jun 1985). (CONF-8409150—). Contract W-31- 
109-ENG-38. 

From 12. world conference of the International Nuclear 
Target Development Society; Antwerp, Belgium (25 1984). 

Gold targets were prepared under various itions using 
both a cryo-pump and a conventional diffusion pump evaporator 
system. Measurements were made at the Argonne Tandem Acceler- 
ator System to determine the purity of these targets. 


6097 Development of superconducting niobium acceler- 
ating structures for heavy ions. Sh d, K.W.; Takeuchi, S.; 
Zinkann, G.P. (Aryonne National ratory). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
OT MAG 21: No. 2, 146-148(Mar 1985). (CONF- 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Results of tests of two new designs for superconducting nio- 
bium resonant cavities are presented. Both types resonate at 145.5 
MHz and accelerate most efficiently for particle velocities B = v/c 
= 0.16. One resonator is of the split-ring type, but of a simpler 
design than a previously reported 8 = .16 unit. Although the sur- 
face fields are higher, the performance is somewhat better than for 
the earlier design: an accelerating field E /SUB a/ = 4.3 MV/m 
has been obtained at 4.2K with 4-w of rf input, where E /SUB a/ is 
defined as the energy gain per unit charge for a synchronous parti- 
cle averaged over the interior resonator length. The other resona- 
tor is an 8-inch OD tapered coaxial quarter-wave line terminated 
with a drift tube of 1.50 inch aperture. At 4.2K, this resonator ex- 
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hibits a lowlevel Q of 2 x 10%, and has achieved E /SUB a/ = 4.7 
MV/m with 2.8w of rf input. 


6098 Fabrication and testing of the 3-m diameter super- 
conducting solenoid and refrigeration system for the Fermilab 
collider detector. Fast, R.W.; Asano, K.; Dachniwskyi, R.L; 
Kephart, R.D.; Kondo, K.; Kurita, I.; Minemura, H.; Stone, 
M.E.; Suzuki, R.; Wands, R.H.; Yoshizaki, R. (Fermi Na- 
tional Accelerator Laboratory, Batavia, IL). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Mag- 
netics; MAG 21: No. 2, 963-967(Mar 1985). (CONF- 
840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

A large, 1.5-T conduction cooled superconducting solenoid 
for the Collider Detector at Fermilab was designed and built as 
part of a US-Japan international high-energy physics collaboration. 
Initial tests of the coil without its iron return yoke indicated that 
the coil performed as designed and should operate in a very stable 
manner when installed in the flux return iron at Fermilab. The re- 
frigeration system for the solenoid has been installed and operated 
with a dummy load. The nominal 600-W capacity of the system 
was achieved in the initial test. 


6099 Test results from two 5m two-in-one superconduct- 
ing magnets for the SSC. Cottingham, J.G.; Dahl, P.F.; 
Fernow, R.C.; Garber, M.; Ghosh, A.K.; Goodzeit, C.L.; 
Greeme, A.F.; Herrera, J.C.; Kelly, E.R.; Palmer, R.B.; 
Sampson, W.B. (Brookhaven National Laboratory, Associ- 
ated Universities, Inc., Upton, NY). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Magnetics; 
MAG 21: No. 2, 1018-1021(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Two 5m long superconducting dipole magnets with specifi- 
cations similar to the reference design for the proposed Supercon- 
ducting Super Collider have been successfully tested. The “cos / 
theta/” coils of the magnets were made from two layers of "stand- 
ard” CBA/Tevatron NbTi superconductor, keystoned to an angle 
of 2.8 degrees. The inner diameter of the inner layer was 3.2 cm. 
The ends of the coils were flared to increase the minimum bending 
radius so that future magnets can be wound from prereacted 
NbsSn. The windings of the two-aperture magnets were clamped in 
a “two-in-one” iron yoke with a tensioned stainless steel shell. The 
fields of the two apertures were closely coupled, since the flux in 
one aperture returned through the other. The inner and outer 
layers of the coil were powered separately so that their short- 
sample limits would be reached simultaneously. With minimal train- 
ing the magnets reached a central field of 6 T, the short sample 
limit of the conductor at the 4.5 K temperature of the liquid helium 
bath. At 2.6 K, a central field in excess of 7 T was reached, again 
with minimal training. The measured values of the allowed sextu- 
pole and decapole harmonics are within 10% of the calculated 
values and the non-allowed harmonics are all small or zero, as pre- 
dicted. 


6100 Superconducting super collider 5T dipole magnet 
cryogenic design. Niemann, R.C.; Carson, J.A.; Edwards, 
H.T.; Engler, H.N.; Gonczy, J.D.; Hanft, R.W.; Lundy, 
R.A.; Mantsch, P.M.; McInturff, A.D.; Nicol, T.H.; Powers, 
R.J. (Fermi National Accelerator Laboratory, Batavia, Illi- 
nois). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Magnetics; MAG 21: No. 2, 986-989(Mar 
1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Proposed colliding beam particle accelerators for high 
energy physics research will employ superconducting accelerator 
rings. The rings’ superconducting magnet systems must provide the 
required magnetic function, have low refrigeration load, operate 
with very high reliability and be manufacturable at a low cos:. The 
cryogenic aspects of a conceptual design for a ST field, Scm aper- 
ture, 12m long superconducting dipole magnet suitable for a 20 
TeV proton-proton collider are presented. 
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6101 A 40 mm bore Nb-Ti model dipole magnet. Taylor, 
C.; Gilbert, W.; Hassenzahl, W.; Peters, C.; Rechen, J.; 
Scanlan, R. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, CA). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG 21: 
No. 2, 971-974(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Preliminary R and D has been started on magnets for a next- 
generation high-energy-physics accelerator, the 20 TeV Supercon- 
ducting Supercollider (SSC). One design now being developed at 
LBL is described in this paper. The design is based on two layers 
of flattened Nb-Ti cable, a 40 mm I.D. winding with flared ends, 
and an operating field of 6.5 T. Experimental results are presented 
on several onemeter-long models tested at both He I and He II 
temperature. Measurement of field, residual magnetization, quench 
propagation velocity, and winding prestress are presented. (A 2-in-1 
magnet based on this coil design is being jointly developed by LBL 
and Brookhaven National Laboratory, and 15 ft. long models are 
being constructed at BNL). 


6102 I /SUB c/ (H, T) measurements for multi-kiloam- 
pere superconducting magnet conductor. MclIntruff, A.D.; 
Lundy, A.R.; Remsbottom, R.; Wake, M. (Fermi National 
Accelerator Laboratory, Batavia, Illinois). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Mag- 
netics; MAG 21: No. 2, 975-978(Mar 1985). (CONF- 
840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

Measurements of the transition current as a function of both 
applied magnetic field and temperature are presented as an equiva- 
lent resistivity for various production and prototype magnet con- 
ductors. The current range is from a few amperes to 14.0 kiloam- 
peres from ‘0’ T to 10.0 T applied field. The range in temperature 
was 1.7K to 4.6K. The statistical average of the over 900 Tevatron 
magnet cable samples was 5,107 amperes for an effective resistivity 
of 2 X 10'*-cm at 5T and 4.2K. Data are presented for the new 
10kA, 10T “Rutherford Style Cable” and for the temperature range 
of 1.7 to 4.3K for NbTi and NbTiTa, and the 6.0T, 7kA, 4.4K con- 
ductor for the “SSC” models, “Superconducting Super Collider”? 


6103 Model studies. McInturff, A.D.; Carson, 
J.; Engler, N.; Fisk, H.; Hanft, R.; Lundy, R.; Mantsch, rs 
Nicol, Tis Niemann, R; Schmidt, E.; Szymulanski, A. 
(Fermi National Accelerator Laborato , Batavia, Illinois). 
IEEE (Institute of Electrical and E lectronics Engineers) 
Transactions on Magnetics; MAG 21: No. 2, 478-481(Mar 
1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

A design, construction, and testing program for model mag- 
nets is underway at Fermilab to evaluate alternatives in the devel- 
opment of small aperture magnets. The most thoroughly developed 
of these programs utilizes a set of model magnets based on the Te- 
vatron quadrupoles and dipoles as a standard. These 7.6cm aperture 
model magnets, approximately 64cm long, have construction or ma- 
terial changes which are to improve quality and/or cost effective- 
ness. There are also superconductor parameter changes, as well as 
construction and material parameters, which impact or give insight 
into the choices of material specifications and construction param- 
eters for the Scm aperture model magnet series which are proto- 
type candidates for the Superconducting Super Collider (SSC) ring 
magnets. The test program consists of performance test quenching 
of the windings at various temperatures until the cable critical cur- 
rent is reached. The quality of the magnetic field (Fourier coeffi- 
cients) B(n) and quenching current is measured versus ramp rate, 
dB/dt, intensity, B, magnet temperature, and conductor 
The magnetization of the windings is measured as a function of 
these same parameters. There are also other special measurements 
made, i.e., deflection of coils. Two 5cm diameter aperture SSC can- 
didate dipoles without iron are being prototyped: a two layer, 6kA/ 
turn version and a single layer 10kA/turn model. In addition, there 
is a collaborative effort between KEK and FNAL in the develop- 
ment of a 10T (dipole, a longer range model) magnet program. 
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6104 Dooannent of high field Nb-Ti accelerator di- 

poles. Hassenzahl, W.; Gilbert, W.; Peters, C. (Lawrence 
Satsies Laemes University of California, Berkeley, 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Magnetics; MAG 21: No. 2, 482-485(Mar 
1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

A four layer, 5 cm beam tube aperture, 1-m, long model ac- 
celerator dipole has been built and recently tested at the Lawrence 
Berkeley Laboratory. The conductor for this dipole is graded. The 
cable used for the inner two layers has about 30 percent more su- 
perconductor than that in the outer two layers, so the conductors 
reach the short sample limit at nearly the same current. This 
magnet is the third of a series of high field dipoles under develop- 
ment at LBL and has been tested at 1.8 and 4.2 K in liquid helium 
at one atmosphere pressure. Because of the large forces exerted at 
high field the magnitude and distribution of prestress in the assem- 
bled coil is quite important. The stress in each layer was measured 
and adjusted quite closely during the assembly process. The magnet 
achieved 9.08 T at 1.8 K and 7.15 T at 4.4 K. These fields appear 
to correspond to the critical current limits of the conductors in the 
region of the splice between layers 3 and 4. Training behavior, 
ramp rate sensitivity and magnetic field measurements are de- 
scribed. 


6105 Heavy-ion targets. Adair, H.L.; Kobisk, E.H. 
(Oak Ridge National Lab., Oak Ridge, TN). pp 119-179 of 
Treatise on heavy-ion science: vol. 7, instrumentation and 
it ae Bromley, D.A. New York, NY; Plenum Press 

This chapter examines the characteristics of targets required 
in heavy-ion accelerator physics experiments. The effects of target 
parameters on heavy-ion experimental results are reviewed. The 
target fabrication and characterization techniques used to minimize 
experimental problems during heavy-ion bombardment are de- 
scribed. Topics considered include target thickness and uniformity, 
target lifetime, target purity, substrate materials, Doppler shift ef- 
fects, metal preparations, and target preparation methods. 


4304 STORAGE RINGS 


REFER ALSO TO CITATION(S) 6060, 6077, 6090 


6106 (ANL—85-69) Overview of the characteristics of 
the 6-GeV radiation: a preliminary guide for 
users. Shenoy, G.K.; Viccaro, P.J. (Argonne National Lab., 
IL (USA)). Oct 1985. Contract W-31-109-ENG-38. 72p. 
NTIS, PC A04/MF AOl; GPO Dep. File Number 
DE86002540. 

In this document we present the characteristics of the elec- 
tromagnetic radiation from various types of sources on a 6-GeV 
storage ring. The sources include bending magnets, undulators and 
wigglers. The characteristics are compared with those of other syn- 
chrotron sources when operated at their design specifications. The 
influence of positron beam size on the brilliance is discussed, along 
with the power distribution from these sources. The goal of this 
document is to provide users with enough information on the be- 
havior of radiation from a 6-GeV storage ring so that a dialogue 
can be established with the accelerator physicists and engineers to 
acheive an optimal design. 11 refs., 27 figs., 9 tabs. 


6107 (BNL—36561) Studies of positional stability of the 
ee in the NSLS storage ring. Yu, L.H.; Naw- 


poe ye R.J.; Galayda, J. (Brookhaven National Lab., Upton, 
NY (USA). 1983, Contract AC02-76CH00016. 4p. (CONF- 
850504—293). NTIS, PC A02/MF A0l; GPO ‘De File 
Number DE86002505. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The beam position monitor used at NSLS is described, with 
a resolution of 1 ym without considering mirror vibration. An 
upper limit of the resolution is 11 xm, given by a preliminary meas- 
urement of mirror angular vibration. Further improvement of this 
measurement can lower the upper limit. Preliminary result of long 
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term beam movement and vibration of beam position is reported. 
These measurements are correlated with ambient and controlled 
mechanical vibration of a quadrupole. The 60 Hz vibration seems 
unlikely to be caused by quadrupole mechanical vibration, but 12 
Hz beam vibration can be accounted for by this vibration. In time, 
correlation with ambient and controlled electrical variation will be 
measured. These measurements and more efforts on monitors at 
other beam ports to locate noise source are under way. 


6108 (CBPF-PRS—008/83, pp 175-178) Ultra vacuum 
technology. Douglas, R.A. (Universidade Estadual de Cam- 
pinas (Brazil). Inst. de Fisica). 1983. (In Portuguese). NTIS 
S Sales Only), PC A20/MF AOl. File Number 

DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Several conditions for fabrication and the good performance 
of an ultra-vacuum system in a synchrotron radiation storage ring 
are discussed. 


6109 (CBPF-PRS—008/83, pp 166-174) First operation 
of a storage ring free-electron laser. Petroff, Y. (Laboratoire 
pour 1l’Utilisation du Rayonnement Electromagnetique 
(LURE), Paris-11 Univ., 91 - Orsay (France)). 1983. NTIS 
(US Sales Only), PC A20/MF AOl. File Number 
DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A storage ring free-electron laser oscillator has been operat- 
ed above threshold at a visible wavelength lambda approx. = 6500 
A. 


6110 (IFVE-OUNK—84-119) Calculated parameters of 
the azimuthally homogeneous HF oscillations in the UNK ac- 
celerating system module. Abramov, A.G.; Dajkovskij, A.G.; 
Katalev, V.V.; Portugalov, Yu.I.; Ryabov, A.D.; Sulygin, 
LI. Shembel’, B.K. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1984. 9p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85703314. 

The technique and the results of calculation of parameters of 
the azimuthally homogeneous E type oscillations and topology of 
electromagnetic fields in the accelerating system module of the ac- 
celerating storage complex (ASC) are considered. The module con- 
sists of two cylindrical resonators which are connected between the 
branch pipe of 240 mm diameter. The calculations are performed 
by means of the PRUD-O program in the frequency range from 
200 to 1500 MHz. The analysis of the data obtained shows that the 
parameters of the primary eigen oscillations of the module lying in 
the beginning of the investigated frequency range (approximately 
up to 950 MHz) roughly coincide in pairs. In the same frequency 
range the field topology is easily identified with the eigen oscilla- 
tion fields of a separate cylindrical resonator without central open- 
ings. This is explained by the fact that the branch pipe connecting 
the resonators is a “supression” waveguide for oscillations with the 
frequencies below 950 MHz and the main part of the field turns to 
be concentrated only in resonators. For frequencies above 950 MHz 
the resonant is the whole module volume of the accelerating 
system. Therefore oscillation modes with even-odd symmetry differ 
by frequency and field configuration. The conclusion is drawn that 
the data obtained give an idea on longitudinal beam interaction 
with the accelerating system of the ASC and can be used for select- 
ing damper location and determining the degree of required damp- 
ing. 


6111 (LA-UR—85-3584) Run permit software for the 
proton storage ring. Bair, S.S. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 14p. (CONF- 
8510194—2). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86002395. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The Run Permit system is intended to protect equipment 
from radiation effects caused by having beam enabled when re- 
quired equipment is not operational. This system will not allow 
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beam unless certain devices are ready and will drop beam if any of 
these devices become inoperative. A system to provide such protec- 
tion might be implemented in hardware. However, because the sev- 
eral operating modes of the Proton Storage Ring/Weapons Neu- 
tron Research facility require certain devices to be in different 
states (depending on mode), a dynamic configuration capability is 
needed, that is, a software solution is more feasible. 


6112 (LBL—20329) Optimization of the parameters of a 
storage ring for a high power XUV free electron laser. Jack- 
son, A.; Bisognano, J.; Chattopadhyay, S.; Cornacchia, M.; 
Garren, A.; Halbach, K.; Kim, K.J.; Lancaster, H.; Peter- 
son, J.; Zisman, M.S. (Lawrence Berkeley Lab., CA (USA); 
Brookhaven National Lab., Upton, NY (USA)). Oct 1985. 
Contract AC03-76SF00098. 14p. (CONF-8510186—2). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86002892. 

From International conference on insertion devices; Stan- 
ford, CA, USA (28 Oct 1985). 

In this paper we describe the operation of an XUV high gain 
FEL operating within a bypass of an electron storage ring, and dis- 
cuss the implications on storage ring optimization imposed by FEL 
requirements. It transpires that, in the parameter regime of interest, 
collective effects within the beam play an important role. For ex- 
ample, intrabeam scattering dilutes the transverse emittance of the 
beam and the microwave instability increases the momentum 
spread. Both phenomena reduce the effectiveness of the FEL. A 
computer code, ZAP, has been written which, for a given lattic 
design, takes all such effects into consideration and produces a 
figure of merit for FEL operation for that machine. We show the 
results of ZAP for several storage ring designs, all optimized for 
FEL operation, and present a design example of a facility capable 
of producing coherent radiation at 400 A with tens of megawatts of 
peak power. 


6113 Saturation of a longitudinal instability due to non- 
linearity of the Wake field. Krinsky, S. (Brookhaven Nation- 
al Laboratory, Upton, NY). JEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 5, 2320-2322(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Self-sustained synchrotron oscillations are observed in elec- 
tron storage rings. In general the theoretical description of the satu- 
ration of an instability for large oscillation amplitude is a difficult 
problem, and techniques have not yet been developed which yield 
analytic approximations to the appropriate nonlinear Vlasov or 
Fokker-Planck equations. In this paper, a single point bunch inter- 
acting with the wake field from a single resonant mode of an RF 
cavity is considered, and the averaging method of Bogoliubov and 
Mitropolsky is used to study the saturation of the initial exponential 
growth of the oscillation amplitude, due to the nonlinearity of the 
wake field. The determination of the limiting amplitude of oscilla- 
tion is discussed both in the presence and in the absence of radi- 
ation damping. 


6114 SQUID based beam current meter. Kuchnir, M.; 
McCarthy, J.C.; Rapidis, P.A. (Fermi National Accelerator 
Laboratory, Batavia, Illinois). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Magnetics; MAG 
21: No. 2, 997-999(Mar 1985). (CONF-840937—). 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The concept of a current meter for DC beams based on 
commercially available SQUIDs has been implemented and tested 
in a series of prototypes. One of them is expected to be used for 
monitoring the beam of our Antiproton Accumulator. After a brief 
explanation of the principles of operation, pick-up-loop design, 
magnetic and RF shielding considerations these prototypes and the 
experience acquired with them is described. 
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6115 Superconducting sextupole correction coil operat- 
ing in persistent mode. Gilbert, W.; Borden, A.; 

W.; Moritz, G.; Taylor, C. (Lawrence Berkeley Laboratory, 
University of California). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG 21: 
No. 2, 486-489(Mar 1985). (CONF-840937— 

From Applied superconductivity conference; San Diego, 
CA, USA (9 1984). 

Error fields in a dipole due to superconductor magnetization 
and conductor misplacements add unwanted multipole, mainly sex- 
tupole and decapole, terms to the desired dipole field. Two persist- 
ent mode sextupole correction coils inside the bore of model SSC 
dipoles have been built and tested. A shorted superconducting sex- 
tupole coil has a current induced in it by the error sextupole field 
such that no sextupole field can penetrate into the proton beam 
region. The correction sextupole coils are one layer thick and are 
wound from a single length of insulated composite Nb-Ti and 
copper wire 0.60 mm in diameter. Each of the six poles has ten 
turns and is mounted on a 1.75 cm radius stainless steel bore tube. 
Details of testing and trimming of the correction coils are de- 
scribed. Test results of the measured magnetic field within the 
model SSC dipoles with the correction coils in and out of persistent 
mode operation are presented. An electrical heater is used to drive 
the coil out of the persistent mode. Measurements of joint resist- 
ance and coil decay time constants are also given. 


44 INSTRUMENTATION 


6116 Instrumentation in the next decade. Hirschfeld, T. 
(Lawrence Livermore National Lab., CA). Science (Wash- 
ington, D.C.); 230: 286-291(18 Oct 1985). Contract W-7405- 
ENG-48. 


The progress of instrumentation and measurement science in 
the next decade will be marked by three major trends. First, as the 
average instrument achieves a rather considerable level of intelli- 
gence, dumb systems will become the exception, and we will even- 
tually begin to become proficient in exploiting the resulting capa- 
bilities. Second, more sophisticated understanding of measurement 
science and of actual measurement needs will drive instrumentation 
design advances such as miniaturized sensors and yet more hyphen- 
ated instruments and mapping instruments. Third, the combination 
of sensor-based instrumentation and microminiaturization will make 
possible distributed measurement by allowing point-of-use measure- 
ments by nonexperts. 16 references, 3 figures. 


4401 RADIATION INSTRUMENTATION 


REFER ALSO TO CITATION(S) 5985, 6171, 6172, 6180, 6523, 6671 


6117 (DOE/NV/10327—22) Nuclear radiation simula- 
tion system. Instruction and operation manual. (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA)). [1985]. Contract AC08-84NV 10327. 46p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE86002516. 

The NRS System is used to train personnel to the response 
characteristics of what appears to be ionizing radiation without ex- 
posure to nuclear radiation. The main characteristic of ionizing ra- 
diation that the NRS System emulates is the inverse square relation; 
(i.e., if the distance from a source is increased by a factor of two, 
the radiation will decrease by a factor of four). 


6118 (LA—10446-MS) Radiation monitor for surveil- 
lance of moving vehicles. Dvorak, R.F. (Los Alamos Nation- 
al Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 
18p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86003287. 

A radiation monitor has been developed that will scan each 
vehicle leaving the Clinton P. Anderson Los Alamos Meson Phys- 
ics Facility site. If an increase in radiation level is sensed, an alarm 
light and a Klaxon horn are activated, inviting the driver to return 
to the Health Physics office for check. A photograph showing the 
vehicle license number is also taken. A radiation source that dou- 
bles the detector count rate when stationary will cause an alarm at 
vehicle speeds up to about 24 km/h (15 mph). The technique used 
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to prevent false alarms because of radiations from nearby buildings 
or from plumes of low-level radioactive gas is described. 9 figs. 


6119 (LA-UR—85-3643) Solid state directional gamma 
detector. Baird, W.; Unruh, W.P.; Bjarke, G.O.; Beauchamp, 
P.K. (Los Alamos National Lab., NM (USA)). 1985. Con. 
tract W-7405-ENG-36. 1p. (CONF- 851009—4). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002414. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A solid-state gamma-ray detector has been developed which 
exhibits directionality. Four PIN diode detectors are backed with 
Pb and arranged in a square array which exhibits an angular re- 
sponse to gamma rays. The high-Z material provides directionality 
and also enhances the sensitivity of the detectors to high-energy 
gammas by means of the x-ray fluorescence accompanying photon 
interactions in the backing. The array responses are used to identify 
the quadrant containing the source and obtain the radiation level. 
Ratios of the counting rates in opposite pairs of detectors are used 
to determine the angular position of the source within the quadrant. 
3 refs., 2 figs. 


6120 (LA-UR—85-3663) High range gamma radiation 
meter. Baird, W.; Bjarke, G.O.; Eisen, Y. (Los Alamos Na- 
tional Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 
8p. (CONF-851009—2). NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86002413. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A low power meter has been constructed and tested to 
measure gamma fields from .1 R/hr to 1500 R/hr over the energy 
range of 60 keV to 1.2 MeV. The portable, battery-powered meter 
consists of a local display unit and remote probe. The display unit 
indicates gamma intensities via a 4-1/2 digit liquid crystal display 
(LCD) and a 50-segment bargraph LCD. 


6121 (LA-UR—85-3674) Observation of the 16.7 MeV 
D-T fusion gamma using a gas Cerenkov detector. Ladish, 
J.S.; Toevs, J.W.; Young, C.S.; Nash, P.; Iversen, S.; Zagar- 
ino, P.; Jennings, L.; Seno, R.D. (Los Alamos National 
Lab., NM (USA); EG and G, Inc., Goleta, CA (USA); EG 
and G, Inc., Las Vegas, NV (USA)). 1985. Contract W- 
7405-ENG-36. 4p. (CONF-851009—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002411. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A measurement of the 16.7 MeV gamma production in a D- 
T fusion plasma was performed, using a four channel carbon diox- 
ide gas Cerenkov detector system to measure the Cerenkov light 
generated by the gamma conversion electrons produced in a thin 
aluminum foil. 4 refs., 7 figs. 


6122 (LA-UR—85-3755) Sophisticated gamma-ray data 
acquisition system based on an IBM PC/XT computer. Moss, 
C.E. (Los Alamos National Lab., NM (USA)). 1985. Con- 
tract W-7405-ENG-36. 6p. (CONF-851009—9). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002439. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

It is easy to assemble and program an automated gamma-ray 
data acquisition system consisting of an IBM PC/XT computer and 
several computer-controllable modules. Our system features pattern 
recognition to determine the energy calibration, automatic gain set- 
ting, automatic efficiency calibration, detector-positioner control, 
and source-changer control in addition to the more conventional 
operations. 4 refs., 7 figs. 


6123 (LA-UR—85-3781) 32-Bit FASTBUS computer. 
Blossom, J.M.; Hong, J.P.; Kellner, R.G. (Los Alamos Na- 
tional Lab., NM (USA)). "1985. Contract W-7405-ENG-36. 
4p. (CONF- -851009—10). NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86002437. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

Los Alamos National Laboratory is building a 32-bit FAST- 
BUS computer using the NATIONAL SEMICONDUCTOR 32032 
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central processing unit (CPU) and containing 16 million bytes of 
memory. The board can act both as a FASTBUS master and as a 
FASTBUS slave. It contains a custom direct memory access 
(DMA) channel which can perform 80 million bytes per second 
block transfers across the FASTBUS. 


(MLM—3295) Design, development, and applica- 
tion of a thermal analysis mass meter. Yelton, R.O.; 
Shell, T.L.; Colman, D.M. (Monsanto Research Corp., Mia- 
misburg, OH (USA). Mound). 30 Sep 1985. Contract AC04- 
76DP00053. 6p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86003746. 

To supplement the information that can be obtained with dif- 
ferential scanning calorimetry (DSC) and thermogravimetric analy- 
sis (TGA), a thermal analysis mass spectrometer system has been 
developed. In this system, instruments for DSC and TGA are inter- 
faced to a computer-controlled quadrupole mass spectrometer. Con- 
figured from traditional equipment modified for this use plus an 
IBM personal computer, the thermal analysis mass spectrometer 
provides a new capability in that gaseous by-products can be identi- 
fied while the parent materials, such as plastics and energetic mate- 
rials, are undergoing thermal analysis. 


6125 (PB—85-229904) Measurement of high doses near 
metal and ceramic interfaces. ae W.L.; Hum- 
phreys, J.C.; Farahani, M.; Miller, A. (National Bureau of 
Standards, Washington, DC (USA)). 1985. vp. Proceedings 
of the International Symposium on High-Dose Dosaeity, 
Vienna, Austria, October 8-10. 

Radiochromic dosimeters consisting of leuco dyes dissolved 
and cast in very thin (5 to 100 micrometer) plastic films have been 
shown to be accurate and reproducible dosimeters for measuring 
absorbed doses in the range 1,000 to 1,000,000 Gy. There are also 
thin, optical-quality ceramic crystals (e.g. LiF, NaCl and CaF2) 
having thicknesses about 0.1 to 2 mm that can provide precise ab- 
sorbed dose readings in the range 100 to 1 billion Gy by spectro- 
photometric readings of a series of radiation-induced color-center 
absorption bands. Besides their relatively broad-response ranges, 
these dosimeters have the advantages of being useful in both 
photon and electron radiation fields, without great losses in accura- 
cy due to rate or temperature dependence. The plastic films are 
particularly useful for mapping high-resolution dose distributions, 
such as depth-dose or isodose contours in thin layers, tubing, and 
wire insulation. It has been shown that, by suitable selection of 
these plastic and crystalline systems, a fairly wide assortment of 
materials can be simulated in terms of radiation-absorption proper- 
ties over wide photon and electron spectral ranges (0.01 to 10 
MeV) 


6126 (RFP—3860) Health, Safety and Environment 
Laboratories Project progress report, July-December 1984. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 28 Oct 1985. Contract AC04-76DP03533. 16p. 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE86003120. 

Semi-annual report for the Health, Safety and Environment 
Laboratories project is provided. Individual projects on radiation 
instrumentation are briefly described. 3 tabs. 


6127 (SLAC-PUB—3781) SLAC Scanner Processor ap- 
plications in the data acquisition system for the upgraded 
Mark II detector. Barklow, T.; Glanzman, T.; Lankford, 
A.J.; Riles, K. (Stanford Linear Accelerator Center, Menlo 


Park, CA (USA)). 1985. Contract AC03-76SF00515. 4p. 
(CONF- -851009—14). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002939. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The SLAC Scanner Processor is a general purpose, pro- 
grammable FASTBUS crate/cable master/slave module. This 
device plays a central role in the readout, buffering and pre-proc- 
essing of data from the upgraded Mark II detector’s new central 
drift chamber. In addition to data readout, the SSPs assist in a vari- 
ety of other services, such as detector calibration, FASTBUS 
system management, FASTBUS system initialization and verifica- 
tion, and FASTBUS module testing. 9 refs., 1 fig., 2 tabs. 
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6128 (SLAC-PUB—3816) Recent operational perform- 
ance of the CERN Omega Ring Imaging Cerenkov Detector. 
Apsimon, R.J.; Flower, P.S.; Freeston, K.A.; Hallewell, 
G.D.; Morris, J.A.G.; Morris, J.V.; Paterson, C.N.; Sharp, 
P.H.; Uden, C.N.; Davenport, M. (Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA); Rutherford Appleton 
Lab., Chilton (UK); European Organization for Nuclear Re- 
search, Geneva (Switzerland); Manchester Univ. (UK). 
Schuster Lab.; Sheffield Univ. (UK)). Oct 1985. Contract 
AC03-76SF00515. 10p. (CONF-851009—6). NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE86002810. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

We discuss the design and construction of the Time Projec- 
tion chambers (TPCs) of the Omega Ring Imaging Cerenkov De- 
tector (RICH). Details are given of the TPC high voltage system 
and its monitoring and control. In addition, the operation and moni- 
toring of the readout is described together with results of tests on 
the performance of the front end amplifiers. The operation of the 
RICH TPCs and electronics during the first data run of WA69, in 
1984, is discussed together with relevant results from laboratory 
tests. Results from the preliminary analysis of a sample of data from 
the 1984 run are also presented. 


6129 (UCID—20581) Optimum ranges for x-ray thick- 
ness measurements. Ryon, R.W. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 15 Oct 1985. Contract W-7405- 
ENG-48. 26p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86003186. 

Film thicknesses can be measured by two x-ray methods: x- 
ray absorption (gauging or radiography) and x-ray fluorescence. 
Optimization of both methods is discussed. 


6130 (UCRL—91124) Expert systems technology ap- 
plied to instrument operation and data acquisition of a triple 
quadrupole mass spectrometer (TQMS). Wong, C.M. (Law- 
rence Livermore National Lab., CA (USA)). 1984. Contract 
W-7405-ENG-48. 57p. (CONF-840710—3). NTIS, PC A04/ 
MF AOI; 1; GPO Dep. File Number DE860026272. 

From National computer conference; Las Vegas, NV, USA 
(9 Jul 1984). 

This presentation covers the work done at Lawrence Liver- 
more National Laboratory by some computer programmers and an- 
alytical chemists specializing in mass spectrometry to develop an 
expert system for real-time tuning and optimization of operations of 
a triple quadrupole mass spectrometer (TQMS). This capability is 
important to increase the sensitivity possible for selected com- 
pounds throughout the entire mass range of the instrument, rather 
than settling for the traditional normalized calibration which lowers 
sensitivity at both ends of the mass scale. 


6131 Imaging alpha particle detector. Anderson, D. F. 
(to The United States of America as represented by the 
United States ent of Energy). US Patent 4,527,064. 
2 Jul 1985. Filed date 5 Jul 1983. vp. 

PAT-APPL-510388. 

A method and apparatus for detecting and imaging alpha 
particles sources is described. A conducting coated high voltage 
electrode and a tungsten wire grid constitute a diode configuration 
discharge generator for electrons dislodged from atoms or mole- 
cules located in between these electrodes when struck by alpha par- 
ticles from a source to be quantitatively or qualitatively analyzed. 
A thin polyester film window allows the alpha particles to pass into 
the gas enclosure and the combination of the glass electrode, grid 
and window is light transparent such that the details of the source 
which is imaged with high resolution and sensitivity by the sparks 
produced can be observed visually as well. The source can be 
viewed directly, electronically counted or integrated over time 
using photographic methods. A significant increase in sensitivity 
over other alpha particle detectors is observed, and the device has 
very low sensitivity to gamma or beta emissions which might oth- 
erwise appear as noise on the alpha particle signal. 
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Availability and use of radiometric neutron moni- 
tor materials for characterizing nuclear reactor environments. 
Adair, H.L. (Oak Ridge National Lab., TN (USA). Oper- 
ations Div.); Raman, S. (Oak Ridge National Lab., TN 
(USA). Physics Div.); Broadhead, B.L. (Oak Ridge Nation- 
al Lab., TN (USA). Computer Sciences Div.); Walker, R.L. 
(Oak Ridge National Lab., TN (USA). Analytical Chemis- 
try Div.). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 236: No. 3, 591-599(1 Jun 1985). 
(CONF-8409150—). Contract AC05-840R21400. 

From 12. world conference of the International Nuclear 
Target Development Society; Antwerp, Belgium (25 Sep 1984). 

The Isotope Research Materials Laboratory (IRML) at the 
Oak Ridge National Laboratory routinely provides passive dosime- 
ter materials to the research community for monitoring neutron 
energy, flux, and fluence. Important considerations in selecting 
these materials include, but are not limited to, response to specific 
neutron energies, encapsulation material, temperature limitation, 
size, reaction product half-life, amount of reaction product after ir- 
radiation, and competing reactions. Details relating to the prepara- 
tion, characterization, and availability of specific passive dosimeter 
materials that address the consideration described above are sum- 
marized. Dosimetry used for characterizing the neutron environ- 
ment in the Dounreay Prototype Fast Reactor for determining the 
integral cross section for a wide variety of higher actinide isotopes 
is described. 


6133 A proton-recoil proportional-counter array for neu- 
tron-image construction. Fink, C.L.; DeVolpi, A.; Eichholz, 
J.J. (Argonne National Lab., Argonne, IL). JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-32: No. 1, 380-383(Feb 1985). (CONF- 
841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The fuel-motion measurement capability of the fast-neutron 
hodoscope has been upgraded by the addition of a 360-detector 
proton-recoil proportional-counter array, which detects highenergy 
fission neutrons. The current sensitive amplifier/discriminator 
module for each detector fits into a 12.7- by 12.7by 102-mm pack- 
age and costs less than $100 per module. It has a 50-ns rise time, a 
noise level of 100 nA, and a deadtime per event of 200 ns. Provi- 
sion has been provided for the independent adjustment of the input 
current versus discriminator voltage for each module. The new 
proportional-counters cost approximately $400 each. Each detector 
has been tested to have the same gain versus voltage response. A 
space-charge model relating count-rate changes to space-charge ef- 
fects has also been developed. The new detector array has been 
operational for approximately two years and has become the main 
detector system in fuel-motion analysis. It has significantly im- 
proved the linearity, stability, count-rate capability, and setup ease 
of the hodoscope. 


6134 Resolution and linearity of Anger-type neutron-po- 
sition detectors as simulated with different signal processing 
and optics. Roche, C.T.; Brenner, R.; Strauss, M.G. (Ar- 
gonne National Lab., Argonne, IL). JEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-32: No. 1, 373-379(Feb 1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

The apatial linearity and resolution of Anger-type neutron- 
position scintillation detectors are studied using a semi-empirical 
model. Detector optics with either an air gap or optical grease be- 
tween the scintillator and the dispersive light guide are considered. 
An air gap focuses the scintillation light on the photomultiplier 
tubes nearest the scintillation point. Four signal processing methods 
which truncate signals from photomultipler tubes distant from the 
scintillation are compared with the linear resistive weighting 
method. Using linear processing, air-gap optics yield a 25% im- 
provement in resolution distance and an 80% reduction in integral 
nonlinearity relative to grease-coupled optics. With either optics, 
using signal truncation instead of linear processing improves the 
resolution distance 5-15%. 
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6135 Evaluation of health physics instrument perform- 
ance. Swinth, K.L.; Kenoyer, J.L. (Battelle Pacific North- 
west Lab., Richland, WA). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 1, 923-933(Feb 1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Health physics instruments are used to control exposure to 
ionizing radiation and must provide an accurate reading under di- 
verse conditions. In order to evaluate the practicality and applica- 
bility of set of performance requirements, a representative set of in- 
struments were tested against specific requirements listed in a draft 
ANSI standard, ANSI N42.17. The requirements include environ- 
mental, interfering responses, radiation response, electronic, me- 
chanical and general requirements. Data are presented which sum- 
marize the performance of radiation survey instruments in compari- 
son to criteria set forth in the standard. The methods used to per- 
form the tests are also discussed. 


6136 Impact of instrument response variations on hes!th 
physics measurements. Armantrout, G.A. (Lawrence Li er- 


more National Lab., Livermore, CA). JEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
ae NS-32: No. 1, 918-922(Feb 1985). (CONF-841007— 


From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

Uncertainties in estimating the potential health impact of a 
given radiation exposure include instrument measurement error in 
determining exposure and difficulty in relating this exposure to an 
effective dose value. Instrument error can be due to design or man- 
ufacturing deficiencies, limitations of the sensing element used, and 
calibration and maintenance of the instrument. This paper evaluates 
the errors which can be introduced by design deficiencies and limi- 
tations of the sensing element for a wide variety of commonly used 
survey instruments. The results indicate little difference among 
sensing element choice for general survey work, with variations 
among specific instrument designs being the major factor. Ion 
chamber instruments tend to be the best for all around use, while 
scintillator-based units should not be used where accurate measure- 
ments are required. The need to properly calibrate and maintain an 
instrument appears to be the most important factor in instrument 
accuracy. 


6137 Health physics instrumentation needs. Selby, J.M.; 
Kennoyer, J.L.; Swinth, K.L. (Battelle Pacific Northwest 
Lab., Richland, WA). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 1, 912-917(Feb 1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

iation measuring instruments are central to any health 

physics program. As health physics programs come under scrutiny 
and tighter control, it is natural that the deficiencies in instruments 
become apparent. In several cases instruments lack the accuracy, 
sensitivity, ease of operation, reliability, immunity to interfering re- 
sponses, etc. needed to adequately perform their job. 


6138 Coherent soft x-rays in high resolution imaging. 
Howells, M.; Kirz, J. (National Synchrotron Light Source, 
Brookhaven National Laboratory, Upton, New York 
11973). AIP (American Institute of Physics) Conference Pro- 
ceedings; 118: No. 1, 85-95(25 Jun 1984). 

To illustrate the coherence problems in x-ray imaging we ex- 
amine -scanning x-ray microscopy -holography, and soft x-ray dif- 
fraction as illustrating examples. We show that only x-rays from 
within the emittance xx’yy’ <(2.441)? have the necessary spatial co- 
herence to yield diffraction-limited images. The degree of temporal 
coherence required depends on the nature of the imaging system, 
and the size of the specimen. In conventional x-ray systems, spatial 
coherence is generated by collimation, while temporal coherence is 
achieved with monochromators. In these systems, then, one filters 
out a minute coherent fraction of an intense incoherent beam. Aside 
from the inefficiency of the procedure, there is a practical limita- 
tion of the temporal coherence length of about 10°A that one can 
generate this way in the soft x-ray regime. 
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6139 Instrument for liquids, amorphous and powder dif- 
fraction. Soper, A.K. (Los Alamos National Lab., NM). AJP 
(American Institute of Physics) Conference Proceedings; No. 
89, 23-34(1 

ae of flight diffractometer, which has been built at the 
Los Alamos pulsed neutron source, is described. The concept of 
resolution focusing is discussed and the application of the instru- 
ment of liquid structure over a broad range of momentum transfers 
is presented. 


6140 Collection and analysis of single crystal time-of- 
flight neutron diffraction data. Schultz, A.J.; Teller, R.G.; 
Peterson, S.W.; Williams, J.M. (Argonne National Lab., 
IL). AIP (American Institute of Physics) Conference Proceed. 
ings; No. 89, 35-41(1982). 

This paper describes a single crystal diffractometer (SCD) 
which uses a position-sensitive area detector for collecting time-of- 
flight (TOF) neutron diffraction data at Argonne’s Intense Pulsed 
Neutron Source (IPNS). The analysis of data obtained during oper- 
ation of the prototype ZING-P’ pulsed neutron source is also pre- 
sented. 


6141 Polarizing multilayer spectrometer for neutrons. 
Majkrzak, C.F.; Passell, L.; Saxena, A.M. (Brookhaven Na- 
sional Lab., Upton, NY). AIP (American Institute of Physics) 
Conference "Proceedings; No. 89, 131-134(1982). 

Polarizing neutron monochromators were prepared by sput- 
tering thin-film multilayers with d-spacings from 40 to 85A on large 
float-glass substrates. Peak reflectivities as great as 90% and polar- 
izing efficiencies of 98% were measured. Increased angular accept- 
ances were obtained by fabricating multilayers with multiple d- 
spacings. A planned polarized beam spectrometer which incorpo- 
rates the multilayers and which has a variable energy resolution in- 
dependent of angular beam divergence is described. 


4402 RADIATION EFFECTS ON INSTRUMENT 


COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 6173 


6142 (PB—85-236974/XAB) Improvement on radiation- 
hardened MOS device technology. Hatano, H. (Research and 
Development Association for Future Electron Devices, 
Tokyo (Japan)). 1985. 13p. NTIS, PC A12/MF A0l). 

In order to design radiation-hardened MOS LSI's for space 
and nuclear plant applications, improvement on radiation-hardened 
MOS integrated circuit designs is discussed, based on gamma-ray ir- 
radiation test results for basic CMOS logic circuits and CMOS shift 
register circuits. Post-radiation logic thresholds for basic CMOS in- 
verters and post-radiation propagation delay times for 19-stage 
CMOS ring oscillators were successfully predicted by circuit simu- 
lation, based on experimental NMOS and PMOS V(TH) shift data, 
including gate bias dependence during irradiation. Utilizing the cir- 
cuit simulation, the DC noise immunity for three-input NAND was 
found to be 36% greater than for the three-input NOR. The gate 
area for the optimized NAND is about three times smaller than that 
for the optimized NOR. Static and dynamic circuit performance 
degradations are also discussed, based on MOS FET parameter 
shifts due to radiation effects, using gamma-ray-irradiated CMOS 
shift registers. New NMOS transistor structure introduction into ra- 
diation-hardened bulk CMOS circuit designs, in which no parasitic 
field transistors are formed under the NMOS gate edges, was inves- 
tigated. 


6143 (PB—85-236982/XAB) Study of radiation-hard- 
ened bipolar devices. Okabe, T. (Research and Development 
Association for Future Electron Devices, Tokyo (Japan)). 
1985. 10p. NTIS, PC A12/MF AOI. 

The paper describes a new radiation-hardening approach for 
bipolar devices used in VLSI's in extremely harsh environmental 
conditions such as in the space electronics and nuclear power ro- 
botics fields. In general, there are several types of damage to silicon 
devices depending on the radiation sources. To improve the radi- 
ation tolerance of bipolar devices, a new oxide process, called W- 
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oxide, and a sophisticated device structure using the process are 
proposed. The W-Oxide (double-layer oxide) process is a specific 
process to form a double layer comprising a thick chemically de- 
posited layer as a film to absorb the radiation effects, and the thin 
thermal oxide layer as a film to interface reliably with the silicon. 
Experimental results showed that the W-Oxide had a stronger toler- 
ance against radiation effects than that of pure thermal oxide and 
pure deposited oxide at the same thickness of 200 nm. In addition 
to applying this process, a sophisticated device structure with a 
highly doped silicon surface layer is proposed aiming at decreasing 
the minority carriers reaching the interface with the oxide. As a 
result, current gain degradation in npn bipolar transistors was ex- 
tremely improved, as much as one and one-half orders of magni- 
tude in radiation tolerance, using the new process and device struc- 
ture. 


6144 (PB—85-236990/XAB) Radiation hardness of 
GaAs devices. Shimura, T. (Research and Development As- 
sociation for Future Electron Devices, Tokyo (Japan)). 
1985. 12p. NTIS, PC A12/MF AOl. 

The comparison of radiation hardness between GaAs MES- 
FETs and J-FETs was studied. Crystal defects induced by gamma- 
ray irradiation is discussed along with annealing effects. In the first 
experiment, GaAs MESFETs and J-FETs were fabricated on the 
same wafer. This enables the authors to compare the radiation 
hardness more exactly, because following conditions become almost 
the same. In the second experiment, the annealing effect of three 
kinds of crystal defects created after irradiation was investigated. 


6145 (SAND—85-2068C) Damage due to hot-carrier and 
radiation effects in MOS transistors. McBrayer, J.D.; 
Fleetwood, D.M.; Pastorek, R.A.; Jones, R.V. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 5p. (CONF-851233—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85018275. 

From 16. semiconductor interface specialists conference; Ft. 
Lauderdale, FL, USA (5 Dec 1985). 

This paper discusses the relative types and magnitudes of 
damage produced by ionizing radiation and hot carriers for a cur- 
rent CMOS technology and how these effects are related. 


6146 (SAND—85-2177C) Limitations in the stress pa- 
rameter approach to evaluating simulation fidelity. Seidler, 
W.; Passenheim, B.; Kitterer, B.; Beezhold, W. (JAYCOR, 
San Diego, CA (USA); Sandia National Labs., Albuquer- 
que, NM (USA)). 1985. Contract AC04-76DP00789. 25p. 
(CONF- 8510165—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001910. 

From 6. JOWOG meeting; Aldermaston, England (7 Oct 
1985). 

: The stress parameter methodology of evaluating the fidelity 
of bremmsstrahlung x-ray simulators is examined by comparing the 
responses generated in simplified circuit boards exposed to the 155- 
keV Modular Bremsstrahlung Source (MBS) and 1.5-MeV Black- 
jack 5 (BJ5) environments. Comparisons between analytical esti- 
mates of the canonical stresses used to estimate fidelity and meas- 
urements indicate that the set of stress parameters was inadequate 
to predict whether box IEMP coupling would be overstressed or 
understressed for equal dose (silicon) in either simulator. An im- 
proved set of stress parameters is presented along with the accura- 
cy requirements for our knowledge of electron yields. 
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6147 (CONF-851045—4) [Selection of sensors for meas- 
urement and control]. Miller, G.N.; Anderson, R.L. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO0S- 
840OR21400. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002235. 

From Instrument Society of America international confer- 
ence and exhibit; Philadelphia, PA, USA (21 Oct 1985). 

Factors essential to the selection process are presented in six- 
teen overhead projector slides. (GHT) 
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6148 (DESY-SR—82-16) Grazing incidence monochro- 
mator FLIPPER. Barth, J.; Gerken, F.; Kunz, C.; Schmidt- 
May, J. (Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Ex- 
ere Oct 1982. 1lp. (CONF-820839—10). 
S (US Sales Only), PC A02/MF AO1. File Number 
DE86900300. 
From International conference on X-ray and VUV synchro- 
tron radiation instrumentation; Hamburg, F.R. Germany (9 Aug 


1982). 

FLIPPER is a monochromator with fixed entrance and exit 
beams covering the energy range from 20 eV to 500 eV used for 
photoemission measurements with synchrotron radiation. 


6149 (LBL—18393, pp 171-173) Circular differential 
microscopy. Maestre, M.F.; Keller, D.; Bustamante, C.; 
Tinoco, I. Jr. Apr 1985. NTIS, PC A12/MF AOl1. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

In this report the authors briefly describe the development 
of the theory of differential imaging and the invention of the circu- 
lar differential imaging microscope. The technique is a logical ex- 
tension of research on the interaction of circularly polarized light 
with structures whose dimensions are arbitrary with respect to the 
wavelength of light. They refer to the final technique as circular 
dichroism/circular intensity differential scattering (CD/CVIDS). In 
the CD/CIDS microscope, the objective lens in the instrument 
only serves to collect the transmitted light through the microscopic 
object plus some fraction of the scattered light, depending on the 
aperture of the lens. The collected light is not used to form an 
image; instead, it is measured by the standard photomultiplier de- 
tector of the CD instrument to give spectral curves. 


6150 (LBL—18393, pp 180-182) Analytic ultracentri- 
fuge calibration and determination of lipoprotein specific re- 
fractive increments. Kahlon, T.S.; Adamson, G.L.; Glines, 
L.A.; Lindgren, F.T.; Laskaris, M.A.; Shore, V.G. Apr 
1985. NTIS, PC A12/MF AOl1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Human lea lipoprotein distribution ovale have been 
analyzed quantitatively for some 35 years using the analytic ultra- 
centrifuge (AnUC). However, information on calibration of the 
schlieren optical system is limited to the Beckman technical bulle- 
tin, which describes a special scribed quartz wedge calibration cell. 
There appears to have been no independent, accurate validation of 
this invariant means of checking the relative calibration of an 
AnUC. A re-evaluation of the specific refractive increments (SRI's) 
for each major lipoprotein class - high density lipoprotein (HDL) 
and low density lipoprotein (LDL) - is also necessary for accurate 
concentration determinations. These classes are measured in the 
density in which they are analyzed, i.e., 1.061 g/ml for LDL and 
1.200 g/ml for HDL. 


6151 (PNL-SA—13432) Time-resolved temperature de- 
terminations from Raman scattering of TiO. coatings during 
pulsed laser irradiation. Exarhos, G.J. (Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1985. Contract AC06- 
76RL01830. 17p. (CONF-8510101—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002057. 

From Boulder damage symposium; Boulder, CO, USA (15 
Oct 1985). 

Simultaneous measurement of Stokes/anti-Stokes Raman in- 
tensities for a particular vibrational mode allows instantaneous sur- 
face temperatures to be determined. Time-resolved Raman spectra 
were measured on a specially constructed spectrometer using 
pulsed laser excitation and gated detection techniques. Measure- 
ments on equilibrated coatings and uncoated substrates at several 
temperatures served to confirm the utility of the technique for tem- 
perature determination as well as calibrate the intensity response of 
the instrument. Pulsed irradiated SiO. and Y(POs)s glass substrates 
yield no temperature increase at laser energies where surface 
damage is not apparent. At higher pulse energies, an increase in 
anti-Stokes scattered radiation is observed, signifying a temperature 
rise. Analogous results are seen in Raman spectra of low energy 
pulse-irradiated TiO. coatings recorded at delays of 0 and 72 ns 
from the excitation pulse. At higher energies, increased coating 
temperatures are observed at these times as well.as at short times 
preceding the peak maximum of the excitation pulse. Raman results 
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are used to model the thermal response of pulsed laser-irradiated di- 
electric coatings. 


6152 (UCID—20563) Fiber optics temperature and pres- 
sure probe. Progress report, FY 1984-1985. Haugen, G-.; 
Hirschfeld, T. (Lawrence Livermore National Lab., CA 
(USA)). Oct 1985. Contract W-7405-ENG-48. 74p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE86002379. 
This report describes the feasibility of remote sensing of 
pressure in a hostile or inaccessible environment using a single fiber 
and a spectroscopic sensor. This type of system is immune to elec- 
tromagnetic noise, low in cost, rugged, and has a sensing volume of 
less than 4x10-°CM®. In particular, a ruby crystal was evaluated as 
an optical fiber-spectroscopic sensor for pressure, because ruby has 
been used as a hydrostatic pressure sensor in gasketted diamond 
anvil cells. It is anticipated that remote pressure measurements will 
be non-isothermal in contrast to the isothermal diamond anvil pres- 
sure measurements. Since the coefficients of linear compression are 
isotropic and the thermal coefficients are anisotropic, this suggests 
that a ruby sensor could measure both temperature and pressure. 
This article examines the practicality of using a ruby sensor as a 
non-isothermal pressure sensor. The design criteria for an optical- 
fiber/ruby-sensor fluorometer was critically characterized. 


6153 (UCRL—91227) Ultrafast turnoff laser triggered 
gating system for microchannel plate intensified x-ray spec- 
trometers. Christie, D.J.; Nilson, D.G.; Wiedwald, J.D.; 
Wilcox, R.B. (Lawrence Livermore National Lab., CA 
(USA)). 14 Sep 1984. Contract W-7405-ENG-48. 19p. 
(CONF-841010—23). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002600. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Boston, MA, USA (27 Oct 1984). 

A laser triggered photo-conductive switch based microchan- 
nel plate (MCP) gating system has been developed. The gating 
pulse provided to the MCP has a fall time on the order of 200 ps. 
Use of this sytem has resulted in increased signal to noise ratio on 
three MCP intensified x-ray spectrometers during recent x-ray laser 
experiments at the Novette laser facility. The x-ray signals of inter- 
est have a duration of approximately 300 ps while background in 
the same spectral region continues for several nanoseconds. As a 
result, signal to noise ratio is maximized by turning the MCP off 
just after the signals of interest are recorded. The MCP’s are turned 
on by charging to approximately 1 kV with a slow risetime (500 ns) 
pulse and rapidly gated off by a photoconductive switch connected 
to the MCP through transmission lines. Staggering the turnoff times 
of three microstrip lines across the MCP by 250 ps provides some 
time resolution. Details of the system, including pulse charging 
system, trigger beam delivery optics, and system diagnostics will be 
discussed. 


6154 Imaging differential polarization microscope with 
electronic readout. Mickols, W.; Tinoco, I; Katz, J.E.; 
Maestre, M.F.; Bustamante, C. (Chemistry Department and 
Laboratory of Chemical Biodynamics, University of Califor- 
nia, Berkeley, California 94720). Review of Scientific Instru- 
ments; 56: No. 12, 2228-2236(Dec 1985). 

A differential polarization microscope forms two images: one 
of the transmitted intensity and the other due to the change in in- 
tensity between images formed when different polarizations of light 
are used. The interpretation of these images for linear dichroism 
and circular dichroism are described. The design constraints on the 
data acquisition systems and the polarization modulation are de- 
scribed. The advantage of imaging several biological systems which 
contain optically anisotropic structures are described. 


6155 Large aperture, high-speed calorimeter for high- 
energy optical pulses. Niimura, M.; Dooling, J.; Zich, R.L.; 
Brock, R.N.; York, T.M. (Departments of Electrical Engi- 
neering and Aerospace Engineering, The Pennsylvania State 
University, University Par!., Pennsylvania 16802). Review of 
Scientific Instruments; 56: No. 12, 2253-2258(Dec 1985). 
Contract AC02-76ET53018. 

A radiometric calorimeter is described in which the energy 
absorber works at the same time as a temperature sensor so that 
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thermal equilibrium for the entire volume of absorber is not re- 
quired before measuring an incident energy. The achievable fre- 
quency response is therefore quite high, and this is not offset by the 
size and/or damage threshold of energy receiver. The device, for- 
merly called Rat’s Nest Calorimeter (RNC), has been found quite 
useful for measuring the total energy of modern pulsed lasers with 
a large beam cross section. The aperture (presently 6 cm) can be 
increased arbitrarily without degrading the rise time. Excellent sta- 
bility and high damage threshold (> >439 MW/cm’*) result when a 
thick wire bolometer and amplifier combination is used. 

time (~9 ps) and spectral flatness are much better than previously 
reported. Potentials of the RNC for measuring any energy which it 
absorbs up to 2 kJ at the rise time 60 ns (~ 10 MHz) are discussed. 
The maximum sensitivity of the model 3.5 mJ/cm? is sufficient to 
detect the radiative energy emitting from today’s fusion test plas- 
mas. 


6156 A performance improvement for high temperature 
stabilized-zirconia pH sensors. Danielson, M.J.; Koski, D.H.; 
Myers, J. (Pacific Northwest Laboratory, Richland, Wash- 

ington). Journal of the Electrochemical ‘Teco 132: No. 8, 
2037-2038(Aug 1985). 

This paper reviews the literature on a recent paper by Dan- 
ielson, Koski, and Myers. Danielson et al. reported that sensors 
demonstrated excellent pH response in the range of 100 to 300 de- 
grees C. They recognized from their potential measurements that 
the sensors acted reversibly to oxygen. This observation has great 
importance for simplifying the calibration procedure. 


6157 Spring loaded thermocouple module. McKelvey, 
T. E.; Guarnieri, T. J. (to The United States of America as 
resented by the United States Department of Energy). 


US Patent 4,527,005. 2 Jul 1985. Filed date 13 Mar 1984. 


PAT-APPL-589253. 

A thermocouple arrangement is provided for mounting in a 
blind hole of a specimen. The thermocouple arrangement includes a 
cup-like holder member, which receives an elongated thermal insu- 
lator, one end of which is seated at an end wall of the holder. A 
pair of thermocouple wires, threaded through passageways in the 
insulator, extend beyond the insulator member, terminating in free 
ends which are joined together in a spherical weld bead. A spring, 
held captive within the holder, applies a bias force to the weld 
bead, through the insulator member. The outside surface of the 
holder is threaded for engagement with the blind hole of the speci- 
men. When the thermocouple is installed in the specimen, the 
spherical contact surface of the weld bead is held in contact with 
the end wall of the blind hole, with a predetermined bias force. 


6158 Precision absolute value amplifier for a precision 

voltmeter. Hearn, W. E.; Rondeau, D. J. (to The United 

States of America as represented by the United States De- 

—— of Enegy). US Patent 4,518,877. 21 May 1985. 
iled date 19 Oct 1982. vp. 

PAT-APPL-435157. 

Bipolar inputs are afforded by the plus inputs of first and 
second differential input amplifiers. A first gain determining resister 
is connected between the minus inputs of the differential amplifiers. 
First and second diodes are connected between the respective 
minus inputs and the respective outputs of the differential amplifi- 
ers. First and second FETs have their gates connected to the out- 
puts of the amplifiers, while their respective source and drain cir- 
cuits are connected between the respective minus inputs and an 
output lead extending to a load resister. The output current through 
the load resister is proportional to the absolute value of the input 
voltage difference between the bipolar input terminals. A third dif- 
ferential amplifier has its plus input terminal connected to the load 
resister. A second gain determining resister is connected between 
the minus input of the third differential amplifier and a voltage 
source. A third FET has its gate connected to the output of the 
third amplifier. The source and drain circuit of the third transistor 
is connected between the minus input of the third amplifier and a 
voltage-frequency converter, constituting an output device. A po- 
larity detector is also provided, comprising a pair of transistors 
having their inputs connected to the outputs of the first and second 
differential amplifiers. The outputs of the polarity detector are con- 
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nected to gates which switch the output of the voltage-frequency 
converter between up and down counting outputs. 


6159 Recent advances in magnetic resonance methods 
for flow measurements and analysis. King, J.D. (Southwest 
Research Inst., San Antonio, . Instrumentation in the 
Mining and Metallurgy Industries; 11: 193-204(1984). 
(CONF-8405167—). 

From 12. mining and metallurgy industries annual symposi- 
um; Vancouver, Canada (2 May 1984). 

Magnetic gradient and spectral distribution concepts have 
been applied to nuclear magnetic resonance (NMR) flowmetering. 
This potentially reduces the cost and extends the capability of this 
method to accurate measurement of flow velocity and velocity dis- 
tribution from a single sensor point. To a first order, velocity accu- 
racy is independent of the flow density and the method is suitable 
for measurement of flowing solids as well as liquids and slurries. In 
favorable cases measures of specific constituents in the flowing ma- 
terials and the concentration of solids as well as liquids can be si- 
multaneously obtained from the same NMR sensor used for veloci- 
ty measurement. In these cases, constituent flow, as well as total 
mass flow can be determined. The basic method and applications 
are described. 
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REFER ALSO TO CITATION(S) 4907 
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6160 (AD-P—004836/3/XAB) Effects of combustibles 
on internal quasi-static loads. Sandoval, N.R.; Hokanson, 
J.C.; Esparza, E.D.; Baker, W.E. (Southwest Research Inst., 
San Antonio, TX (USA)). Aug 1984. 2ip. NTIS, PC A02/ 
MF AOl. 

The phenomenon of quasi-static pressure enhancement pro- 
duced when combustible materials are placed near HE sources has 
been recently discovered. The effects of placing solid and liquid 
combustible materials near detonating explosives on internal blast 
loading was measured during tests conducted in a one-eighth scale 
model of a containment structure. In many cases, dramatic in- 
creases in gas pressures resulted. Principal conclusions of this study 
are: combustible materials near explosives can markedly increase 
gas pressures in enclosed structures; there is a lack of data on HE- 
combustible combinations; quasi-static loading calculations should 
include estimates of contributions from the burning of combustible 
materials whenever such materials are expected to be in intimate 
contact with HE sources; and effects of combustibles should be in- 
vestigated further to determine methods for prediction. Variations 
in charge to combustible mass, charge type, structure volume, 
degree of venting and degree of contact between HE and combusti- 
ble sbould be studied. 


6161 (CONF-850706—Vol.1) Eighth symposium (Inter- 
national) on detonation. Volume 1. wrence Livermore 
National Lab., CA (USA)). 1985. Contract W-7405-ENG- 
48. 585p. NTIS, PC A25/MF A0l; 1; GPO Dep. File 
Number DE86002615. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Volume one contains seventy papers on chemical explosives 
and detonations. Papers are grouped under the following topics: 
equation of state; composite and nonideal explosives; molecular dy- 
namics; shock-to-detonation transition/deflagration-to-detonation 
transition; hot spots; detonation spectroscopy; initiation and sensi- 
tivity; and reaction zones. All papers have been processed for inclu- 
sion in the Energy Data Base. 
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6162 (CONF-850706—Vol.2) Eighth symposium (Inter- 
national) on detonation. Volume 2. (Lawrence Livermore 
National Lab., CA (USA)). 1985. Contract W-7405-ENG- 
48. 208p. NTIS, PC A1l0/MF AOl1; 1; GPO Dep. File 
Number DE86002616. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Volume two contains twenty-three papers on chemical ex- 
plosives and detonations. Papers are grouped under the following 
topics: equation of state; shock-to-detonation transition/deflagra- 
tion-to-detonation transition; hot spots; detonation spectroscopy; 
initiation and sensitivity; and reaction zones. All papers have been 
processed for inclusion in the Energy Data Base. 


6163 (NUREG/CR—1794-Vol.2) Proposal to develop a 
method for the detection of HE employing chemiluminescence 
reactions. Summary of activities and accomplishments, May 
1-July 31, 1979. Progress report. Volume II. Neary, M.P. 
(Los Alamos Scientific Lab., NM (USA)). Nov 1980. Con- 
tract W-7405-ENG-36. 7p. (LA—8594-PR). NTIS, PC 
A02/MF AO01 - GPO. File Number T186002694. 

During this quarter all of the newly acquired instrumentation 
has been put in operation along with routine test procedures. A 
study of the use of detergent micells as a sampling and photolysis 
medium is underway. Preliminary high explosive solution phase 
photolysis experiments have been carried out. 


6164 (NUREG/CR—1794-Vol.3) Summary of activities 
and accomplishments. A proposal to develop a method for the 
detection of HE employing chemiluminescence reactions. 
Progress report, August 1-October 31, 1979. Neary, M.P. 
(Los Alamos National Lab., NM (USA)). Nov 1980. Con- 
tract W-7405-ENG-36. 9p. (LA—8599-PR). NTIS, PC 
A02/MF AO1 - GPO. File Number T186002693. 

The photolytic behavior of HMX, TNT and NQ in acetoni- 
trile and in micellized water solutions has been characterized. De- 
velopment of analytical methods for the analysis of the photolysis 
products of each high explosive (HE) is complete. The use of a mi- 
cellized solvent as an HE concentrator has been partially studied 
with encouraging results. 1 ref., 2 tabs. 


6165 (NUREG/CR—1794-Vol.4) Summary of activities 
and accomplishments. Volume IV. A proposal to develop a 
method for the detection of HE employing chemiluminescence 
reactions. Final p report. Neary, M.P. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1981. Contract W-7405- 
ENG-36. 54p. (LA—8596-PR). NTIS, PC A04/MF AOI - 
GPO. File Number T186002692. 

This is the final and fourth quarter report for the study of 
high explosive (HE) detection by coupling the chemistry of HE 
with that of luminol reaction, a well-known chemiluminescence 
(CL) reaction. Our accomplishments include: success in coupling 
HE and CL chemistry reliably; the capability to use a micellized 
solvent to concentrate HE; and the basis for design instrumentation 
that may exhibit better sensitivity and lower levels of detection 
than that exhibited by the laboratory apparatus used for this study. 
On the basis of these results we are prepared to recommend further 
study. 


4502 NUCLEAR 


REFER ALSO TO CITATION(S) 5517 


6166 (AD-A—995240/9/XAB) Effect of carrier spacings 


of the expected damage to aircraft from air-burst atomic 
bombs. Dobbie, J.M. (Kaman Tempo, Santa Barbara, CA 
(USA)). 1 Jun 1984. 27p. NTIS, PC A03/MF AOl1. 

This 1954 report is part of the NTPR (Nuclear Test Person- 
nel Review) Program. The risk to aircraft aboard carriers from air- 
blast weapons is examined as a function of various parameters, such 
as: yield, aircraft type, damage category, aiming point, burst height, 
aiming error, radius of CV-circle, and number of carriers. Because 
many factors other than passive defense of aircraft aboard the carri- 
ers must be considered, the study does not recommend any particu- 
lar spacing. For a 500-kT bomb and four carriers on a circle, the 
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radius required to restrict the expected loss of striking force to one 
carrier, through damage to either the carriers or their aircraft, is 
approximately 6,000 yards. This radius scale approximately as the 
cube root of yield and requires slight modifications for other num- 
bers of carriers. 


6167 (AD-A—995243/3/XAB) Operation SNAPPER, 
Nevada Proving Ground. Project 8.7. Thermal radiation 
measurements. Report for April-June 1952. Romie, F.E.; 
Sanders, V.D. (California Univ., Los Angeles (USA). Dept. 
of Engineering). Jun 1952. 3ip. NTIS, PC A03/MF AO1. 

A description of thermal radiation measuring instrumentation 
installed at Site 400, Mercury, Nevada, and the results of data ob- 
tained for Shots 6, 7, and 8 of Operation SNAPPER are contained 
herein. Calibration procedures are summarized and certain instru- 
mentation difficulties are discussed. Measurements of spectral irra- 
diation, transient irradiancy and total irradiation per unit area are 
presented. The results of the spectral irradiation data, which are of 
qualitative value only, suggest that at peak irradiancy from the fire- 
ball, the distribution of energy is similar to that of the sun under 
specified conditions. Transient irradiancy results for all three shots 
are normalized and plotted so that a single characteristic curve is 
defined. 


6168 (AD-A—995244/1/XAB) Operation TUMBLER, 
Nevada Proving Grounds. Project 8.6. Sound velocity changes 
near the ground in the vicinity of an atomic 

for April-June 1952. McLoughlin, R.C. (Navy Electronics 
Lab., San Diego, CA (USA)). Mar 1953. 142p. NTIS, PC 
A07/MF AOl1. 

The objective of this project was to determine the velocity 
of sound at altitudes or 1 1/2, 10, and 54 feet above the ground 
level at distances of 0, 1500, 3000, 4500, and 6000 feet from ground 
zero in the interval from detonation to shock-wave arrival when 
various-yield atomic weapons are detonated in the air at different 
altitudes. The most-important part of the data in this report is that 
expressing the velocity in the 50 milliseconds before shock wave ar- 
rival at the various transducer locations. 


6169 (AD-A—995245/8/XAB) Operation SNAPPER, 
Nevada Proving Grounds. Project 4.6. The time course of 
thermal radiation as measured by burns in pigs. Report for 
April-June 1952. Kingsley, H.D.; Schloerb, P.R.; Murden, 
C.H.; Williams, D.B.; Pearse, H.E. (Rochester Univ., NY 
(USA). Atomic Energy Project). Mar 1953. 49p. NTIS, PC 
A03/MF AO1. 

The biological effects of the high intensity thermal radiation 
from atomic bomb explosions were first studied under controlled 
conditions in the field at Operation GREENHOUSE. Supplemental 
data were required to further define the time in which a skin burn 
was produced. Anesthetized young Chester White pigs were placed 
in protective containers and exposed to the thermal radiation from 
two atomic bomb explosions. Exposures were limited by aperture 
plates, each of which contained ten circular ports. Exposure times 
through these ports were varied by electrically operated shutters. 
Other containers were used to compare large (3 x 4.5 in.) and small 
(0.75 in.) area burns. Resultant burns were analyzed grossly and mi- 
croscopically for degree of severity. The burn severity was related 
to the amount of energy producing the same degree in the laborato- 
ry and then compared to measured thermal energy from field data. 
The most severe burning occurred in the second 0.1 sec period. 
There was little increase in the severity of a burn after 0.5 sec. No 
significant burns were produced on normal skin after 0.6 sec, de- 
spite the presence of a relatively large amount of measured incident 
energy. 


6170 (AD-A—995247/4/XAB) Operation SNAPPER, 
Nevada Proving Grounds. Project 8.5. Incendiary effects of 
atomic bomb tests on building sections at Yucca Flat. Report 
for April-June 1952. Bruce, H.D. (Forest Service, Madison, 
WI (USA). Forest Produ.ts Lab.). Oct 1952. 59p. NTIS, 
PC A04/MF AO1. 

Sections simulating four types of frame building structures 
were exposed to TUMBLER Shots 3 and 4. The four types were: 
(1) cubicle room with furnishings, (2) wall-corner, (3) cornice- 
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corner, and (4) roof. Sections 2 and 3 were exposed with and with- 
out a fine flash fuel. Douglas-fir springwood was charred at least 
slightly out to about 13,000 feet (radiant exposure 5.1 cal/cm2) by 
Shot 4. Sustained burning, either as glowing or flaming, took place 
only in fine fuels. It was concluded that the flash of radiant energy 
from an atomic explosion; will set sustained primary fire in fine 
fuel, but in general not in more massive fuels such as lumber and 
plywood. It is recommended that field study of primary fires on 
building structures be confined to fine fuels to ascertain the condi- 
tions under which they become ignited to self-sustaining fire and to 
such other shapes and materials as may be shown by laboratory ex- 
perimentation to be a possible fuel for sustained primary fire. 


6171 (AD-A—995248/2/XAB) Operation GREEN- 
HOUSE. Scientific Director's report. Annex 2.10. Miscella- 
neous studies of dosimeters. Leroy, G.V. (Chicago Univ., IL 
(USA)). Nov 1951. 29p. NTIS, PC A03/MF AOI. 

Glomerella, corn, and Vycor glass were used in an attempt 
to measure the dose of mixed nuclear radiation from an atomic 
bomb. Samples were placed in steel pipe stations located 300 to 800 
yd from the tower on Easy Shot. Reasonable and consistent esti- 
mates of dose were obtained, but it is not possible to consider them 
more than approximations. Activated potassium bromide crystals 
and photoluminescent glass were exposed in unit-density phantoms 
at Easy Shot. These materials have been proposed for use as per- 
sonnel dosimeters. Both were energy-dependent, but with this limi- 
tation, they were satisfactory dosimeters. 


6172 (AD-A—995250/8/XAB) Operation GREEN- 
HOUSE. Scientific Director's report. Annex 5.1 - Annex a. 
Alkali halide and phosphate glass radiological casualty dosi- 
meters, Alger, R.S.; Dyson, J.P.; Levy, R.A.; McQuilling, 
D.W. (Naval Radiologi ical Defense Lab., San Francisco, 
CA (USA)). Jul 1951. dp. NTIS, PC A03/MF Aol. 

Photochemical reactions induced by ionizing radiations can 
produce color centers in alkali halide crystals and fluorescent cen- 
ters in silver-bearing phosphate glasses. These reactions are being 
investigated as a basis for casualty-badge radiation dosimeters. Po- 
tassium bromide and potassium chloride crystals were satisfactorily 
sensitized by heating in a combined atmosphere of alkali vapor and 
hydrogen. Doses of 25 r of cobalt 60 gamma rays were detected by 
the visible color changes in sensitized KBr and KCl. The sensitivity 
of the phosphate glass is comparable to the crystals; however, a 
reading device is needed for the fluorescent measurements. The 
crystals and glasses are strongly energy dependent for x-ray ener- 
gies below about 150-kV effective. In a test atomic bomb detona- 
tion the crystals and glasses were exposed to total dosages of 17 to 
4,460 r at varying dosage rates. In general, there was a good agree- 
ment among the dosage readings for samples of a given material 
but the readings for different materials varied from 0.81 to 2.3 times 
the readings obtained with National Bureau of Standards (NBS) 
film badges. 


6173 (AD-A—995251/6/XAB) Operation GREEN- 
HOUSE. Scientific Director's report. Annex 5.1, Evaluation 
of ground radiac. Mitchell, E.F. (Signal Corps Engineering 
Labs., Fort Monmouth, NJ (USA)). May 1952. 245p. NTIS, 
PC Al 1/MF AO1. 

Prior to Operation Sandstone at 1948, radiac equipment had 
been designed for laboratory and plant use. After Sandstone, the 
Department of Defense (DoD) and the Atomic Energy Commis- 
sion (AEC) developed a great variety of radiac expressly for mili- 
tary and civil-defense appplications. It is extremely difficult to sim- 
ulate conditions existing at the time of, and soon after, an atomic 
explosion; therefore, it is very difficult to evaluate radiac complete- 
ly in the laboratory or in the field without an atomic explosion. 
Only by testing at an atomic proving ground is it possible to deter- 
mine the true worth of service equipment. The work reported in 
this volume includes analyses in stateside laboratories and experi- 
ments at Eniwetok during the spring of 1951. Twenty-one types of 
dosimeters, sixteen types of survey meters, and one mobile radio- 
logical field laboratory, and four laundry-monitoring arrangements 
were tested. These included equipment development by, or under 
the sponsorship of the Army Signal Corps, the Army Chemical 
Corps, the AEC, and the Bureau of Ships of the Navy. Conclusions 
are reached and recommendations are made with regard to adequa- 
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cy of the equipment, adequacy and feasibility of existing military 
characteristics, direction of future developments, and necessity for 
future tests and improved test methods. 


6174 (AD-A—995252/4/XAB) Operation GREEN- 
HOUSE. Final report, May 1950-May 1951. (Task Group 
3.4, APO San Francisco, CA (USA)). May 1951. 104p. 
NTIS, PC A06/MF AOl. 

The prime responsibility of Task Group 3.4 was the position- 
ing of manned and unmanned aircraft as specified by the scientific 
programs in order to observe and record phenomena associated 
with the atomic blast. Directly related functions included the devel- 
opment and operation of adequate air base facilities at Kwajalein 
and Eniwetok, the installation, maintenance, and operation of the 
airborne and some of the surface instrumentation, in support of the 
scientific task group, the development of procedures, and the train- 
ing of personnel. Included also was the responsibility for installa- 
tion and operation of communications and electronics systems for 
monitoring and displaying the air situation, for air warning and 
control, and for navigational aids. Corollary and support functions 
included the operation of air surveillance and limited air defense, 
the provision for administrative and proficiency flying for all 
JOINT TASK FORCE THREE personnel, the operation of an air 
intra-island transport using liaison aircraft and helicopters, and in 
conjunction with Task Group 3.3. a Search and Rescue activity. 
Additional responsibilities involved the provision for weather re- 
connaissance, analysis and forecasting, and for documentary film 
coverage for all JOINT TASK FORCE THREE activities. 


6175 (AD-A—995255/7/XAB) Radiological safety pro- 
cedures for Eniwetok Proving Grounds. Hardtack I B.5.2. 
(USAEC Albuquerque Operations Office, NM). 1957. 22p. 
NTIS, PC A02/MF AOl1. 

This 1957 NTPR Standard Operating Procedure defines re- 
sponsibilities and establishes criteria and procedures for the conduct 


of radiological safety at the Eniwetok Proving Ground during test 
and non-test periods. 


6176 (AD-A—995256/5/XAB) Operation HARDTACK 
I B.1.4. Commander Task Group 7.3. Administrative Plan 
Number 1-58. Revised. (Joint Task Force Seven, Washing- 
= DC (USA)). 5 May 1958. 96p. NTIS, PC A0S5/MF 
AOl. 

This 1958 administrative plan outlines the logistical and ad- 
ministrative functions of Task Group 7.3 and supporting ships 
during the build up, operational, and roll-up phases of Operation 
HARDTACK nuclear explosion testing in the Marshall Islands. 
Certain logistical procedures are also described. 


6177 (AD-A—995257/3/XAB) Operation GREEN- 
HOUSE. Scientific Director's report of atomic weapon tests 
at Eniwetok, 1951. Annex 6.5. Interpretation of survey-meter 
data. Tochilin, E.; Howland, P. (Naval Radiological De- 
fense Lab., San Francisco, CA (USA)). Aug 1951. 119p. 
NTIS, PC A06/MF AOl1. 

This is the Scientific Director’s Report of Atomic Weapon 
Test at Enuivetok, 1951. Under laboratory conditions, a study of 
survey-instrument response to fission-product activity was made. 
This study involved a knowledge of beta-ray energy, gamma-ray 
energy, and beta-ray and gamma-ray dose rates associated with fis- 
sion-product radiation fields. Fission-product activity was collected 
on aluminum plaques which were flown through the radioactive 
cloud following each of four bursts. These plaques were flown to 
the Laboratory for the work done. Beta-ray dose rates were deter- 
mined with specially constructed beta-ray surface chambers previ- 
ously calibrated with beta-ray isotopes. Using aluminum absorbers, 
beta-ray absorption curves were run and compared with similar ab- 
sorption measurements obtained using known beta-ray isotopes. 
Gamma-ray dose rates were obtained by shielding out the beta-ray 
contribution. The response of various types of commercially avail- 
able G-M counters and ion-chamber counters to fission-product 
beta-ray and gamma-ray was studied. Changes in beta-ray energy 
were studied for the period from 44.6 to 215.7 hr. It was found that 
the beta-ray absorption curve could be reproduced by a high- 
energy and low-energy component of beta radiation. Laboratory 
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determination of effective gamma-ray energies using half-value- 
layer measurements by means of aluminum, copper, and lead filters 
showed the energy to be dependent upon the absorber used. 


6178 (AD-A—995258/1/XAB) Operation GREEN- 
HOUSE. Scientific Director's report of atomic weapon tests 
at Eniwetok, 1951. Annex 9.5. Base facilities. Spain, P.W. 
(USAEC Albuquerque Operations Office, NM). Sep 1951. 
99p. NTIS, PC A05/MF AOl1. 

This 1951 NTPR report describes an AECM (Architecture, 
Engineering, Construction and Maintenance) contract for the Eni- 
wetok test site. Reconnaissance of Eniwetok Atoll was undertaken 
in October 1948 to determine the conditions at the site which 
would affect the construction of all facilities for a semipermanent 
proving ground. Based on this reconnaissance, an engineering 
report was prepared which proposed methods and costs of con- 
struction of the minimum facilities then proposed as necessary. Mo- 
bilization for construction began in February 1949, and construc- 
tion started in July 1949. Support of the scientific and technical 
personnel and operations began in December 1951 and was essen- 
tially completed at the end of the Operation Greenhouse in June 
1951. The contractor was able to successfully construct and furnish 
all items and services requested. At the end of Operation Green- 
house, the facilities were rolled-up and placed in maintenance status 
until such time as build-up begins for a future operation. 


6179 (AD-A—995259/9/XAB) Operation GREEN- 
HOUSE. Scientific Director's report of atomic weapon tests 
at Eniwetok, 1951. Annex 6.7. Contamination-decontamina- 
tion studies. Werner, L.B.; Sinnreich, S.R. (Naval Radiolog- 
ical Defense Lab., San Francisco, CA (USA)). Aug 1951. 
199p. NTIS, PC A09/MF AOl1. 

This 1951 NTPR report describes experiments conducted in 
Operation Greenhouse at Eniwetok on certain processes and mate- 
rials associated with contamination and decontamination phenom- 
ena. For this type of contaminating event, in which surfaces are 
contaminated by being carried by aircraft through an atomic cloud, 
information was obtained which will assist in development of effec- 
tive protective measures and recovery measures from contaminat- 
ing atomic detonations. The contaminant which was deposited on 
surfaces mounted on drone planes was shown to be nonuniform 
under various contaminating conditions, both as to distribution and 
composition. Data have been obtained on the relative importance of 
such surface characteristics as roughness, porosity, retentivity, and 
contact angle. The relative behavior of various chemical agents as 
decontaminants was determined and use of industrial cleaning meth- 
ods employing chemical additives to effect decontamination was in- 
vestigated. 


6180 (AD-A—995276/3/XAB) Operation GREEN- 
HOUSE. Scientific Director's report. Annex 1.1, Prompt- 
gamma-ray measurements. Part 4, Installation ge a 
clear explosions 1951. Hall, W.C. Tempo, 

— CA (USA)). 31 Oct 1984. 99p. NTIS, PC nS /MF 


This report consists of drawings and tabular data pertinent 
to the various measurements performed in Operation GREEN- 
HOUSE. The drawings represent the plans for the cable installa- 
tions, recorder stations, power and signal lines, and other equip- 
ment used in the measurement of prompt gamma rays, alpha, transit 
time, neutron intensity (Tenex), and thermal radiation. 


6181 (AD-P—004874/4/XAB) Design and evaluation of 
assembly bay and assembly cell complexes. Dobbs, N.; 
Weissman, S.; Dede, M. (Ammann and Whitney, New York 
(USA)). Aug 1984. 25p. NTIS, PC A02/MF AO1. 

As part of the overall modernization and expansion of the 
Pantex Plant, Amarillo, Texas, the Department of Energy engaged 
the Joint Venture of Gibbs and Hill/Ammann and Whitney to 
design new Assembly Bay and Assembly Cell Complexes. As part 
of this design, the firm was required to develop and design modi- 
fied Assembly Bay and Assembly Cell Structures based on the re- 
sults of previously performed structural/explosive tests of similar 
structures. Both of these structures will be used for the assembly 
and inspection of components of explosive/hazardous items. This 
paper describes the analysis and design of the protective features of 
the facilities. 
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6182 (LA—10545-MS) Electromagnetic signals from un- 
dergrezud nuclear explosions. Malik, J.; Fitzhugh, R.; 
Homuth, F. (Los Alamos National Lab., NM (USA)). Oct 
1985. Contract W-7405-ENG-36. 64p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86003276. 

Electromagnetic fields and ground currents resulting from 
underground nuclear explosions have been observed since the first 
such event. A few measurements have been reported, but most 
have not. There also have been some speculations as to their origin; 
the two most generally proposed are the magnetic bubble and the 
seismoelectric effect. The evidence seems to favor the latter mecha- 
nism. 15 refs., 36 figs. 


6183 (LA-UR—85-3671) Atmospheric perturbations of 
le nuclear war. Malone, R.C. (Los Alamos National 

Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 23p. 
(CONF-8509194—1). gg PC A02/MF A01; GPO Dep. 
File Number DE8600241 

From Symposium re ‘the medical implications of nuclear 
war; Washington, DC, USA (20 Sep 1985). 

Computer simulation of the injection into the atmosphere of 
a large quantity of smoke following a nuclear war are described. 
The focus is on what might happen to the smoke after it enters the 
atmosphere and what changes, or perturbations, could be induced 
in the atmospheric structure and circulation by the pressure of a 
large quantity of smoke. 4 refs., 7 figs. (ACR) 


6184 (ORNL/TM—9626-Draft) Transport assessment 
and cost analysis of the shipment of M55 rockets to possible 
disposal sites. M55 rocket disposal program study: M55-CD- 
1, Shappert, L.B.; Joy, D.S.; Begovich, J.M.; Harrison, LG. 
(Oak Ridge National Lab., ™N (USA)). 31 Oct 1985. Con- 
tract AC05-840R21400. 119p. NTIS, PC A06/MF AO1; 1; 
GPO Dep. File Number DE86002834. 

The US Army is currently studying ways to dispose of M55 
rockets. This report identifies the methods that are available to 
transport the rockets to disposal sites from three storage Depots 
(the Anniston Army Depot, the Kentucky-Blue Grass Depot, and 
the Umatilla depot) and the costs associated with handling, inspec- 
tion, dispatching, and transporting them. The shipping destinations 
considered were Tooele, Utah, Pin Bluff, Arkansas, and Johnston 
Island. Shipment of the rockets by air was the most complex of the 
modes examined. Military airports, located both at and away from 
the storage depots, were evaluated. Truck convoy is a second alter- 
native that was considered in the transfer of rockets to Tooele, 
Utah, or Pine Bluff, Arkansas. Rail is the third mode examined. 


6185 (UCRL—92400) Induced wave propagation from a 
vibrating containment envelope. Stout, R.B.; Thigpen, L.; 
Rambo, J.T. (Lawrence Livermore National Lab., CA 
ots 1985. Contract W-7405-ENG-48. 22p. (CONF- 

3. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Nusber +r DE86002630. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 

Low frequency wave forms are observed in the particle ve- 
locity measurements around the cavity and containment envelope 
formed by an underground nuclear test. The vibration solution for 
a spherical shell is used to formulate a model for the low frequency 
wave that propagates outward from this region. In this model the 
containment envelope is the zone of material that is crushed by the 
compressive shock wave of the nuclear explosion. The containment 
envelope is approximated by a spherical shell of material. The ma- 
terial in the spherical shell is densified and is given a relatively high 
kinetic energy density because of the high compressive stress and 
particle velocity of the shock wave. After the shock wave has 
propagated through the spherical shell, the spherical shell vibrates 
in order to dissipate the kinetic energy acquired from the shock 
wave. Based on the model, the frequency of vibration depends on 
the dimensions and material properties of the spherical shell. The 
model can also be applied in an inverse mode to obtain global esti- 
mates of averaged materials properties. This requires using experi- 
mental data and semi-empirical relationships involving the material 
properties. A particular case of estimating a value for shear 
strength is described. Finally, the oscillation time period of the 
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lowest frequency from five nuclear tests is correlated with the 
energy of the explosion. The correlation provides another diagnos- 
tic to estimate the energy of a nuclear explosion. Also, the longest 
oscillation time period measurement provides additional experimen- 
tal data that can be used to assess and validate various computer 
models. 11 refs., 2 figs. 


6186 (UCRL—93413) Geologic and geophysical investi- 
gations of Mid Valley at the NTS. Burkhard, N.R.; 
McArthur, R.D. (Lawrence Livermore National Lab., CA 
(USA)). 1985. Contract W-7405-ENG-48. 13p. (CONF- 
850953—15). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86002629. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 

The exploration strategy employed in the investigation of 
Mid Valley, a partially enclosed basin west of the C.P. Hills, is pre- 
sented. Prior geologic mapping and limited geophysical work by 
the USGS suggested that Mid Valley should be investigated as a 
possible new test area. Detailed analyses of the existing data types 
were conducted. Questions which still remained after these analyses 
were identified and an exploration program was designed to specifi- 
cally address these issues. Two exploratory holes - totaling 2128 
metres - were drilled in conjunction with 5.6 km of seismic reflec- 
tion lines using an air gun seismic source. No Paleozoic tags were 
obtained from the drill holes. Preliminary analyses of the drill 
holes, gravity, and seismic data indicate a deep block-faulted north- 
trending graben structure. The combined alluvium-tuff section may 
exceed 1500 metres in the deeper parts of the trough. Depths to 
static water level in the two drill holes ranged from 502 to 508 
metres. Intervals of poorly consolidated alluvium were found in 
both holes. Hole stabilization methods are presently under review. 
The alluvium and volcanic medium characteristics appear similar to 
previous test experience in Yucca Flat and Pahute Mesa. The full 
results of this investigation will be reported in detail in another 
LLNL publication. 1 ref., 6 figs. 


6187 (UCRL—93466) Nuclear test release experience 
fitted to a mathematical function for scaled depth of burial 


and radii of burial. Woodward, E.C. (Lawrence Livermore 
National Lab., CA (USA)). 1985. Contract W-7405-ENG- 
48. 6p. (CONF-850953—14). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002618. 

From 3. symposium on containment of underground nuclear 
explosions; Idaho Falls, ID, USA (10 Sep 1985). 

Over 500 nuclear events in the LLNL Nuclear Test Effects 
and Geologic Data Base have been included in determining the per- 
centage of releases versus scaled depth of burial and radii of burial. 
Only events considered to have a built-in release path were ex- 
cluded. A good fit to the function y = yoe/sup -cx/ was obtained 
for both the SDOB and ROB containment parameters. 2 figs. 


6188 Influence of solar heating and precipitation scav- 
enging on the simulated lifetime of post-nuclear war smoke. 
Malone, R.C.; Auer, L.H.; Glatzmaier, G.A.; Wood, M.C.; 
Toon, O.B. (Los Alamos National Lab., NM). Science 
(Washington, D.C.); 230: No. 4722, 317-319(18 Oct 1985). 
Contract W-7405-ENG-36. 

The behavior of smoke injected into the atmosphere by mas- 
sive fires that might follow a nuclear war was simulated. Studies 
with a three-dimensional global atmospheric circulation model 
showed that heating of the smoke by sunlight would be important 
and might produce several effects that would decrease the efficien- 
cy with which precipitation removes smoke well above the original 
injection height. Heating of the smoke also causes the tropopause, 
which is initially above the smoke, to reform below the heated 
smoke layer. Smoke above the tropopause is physically isolated 
from precipitation below. Consequently, the atmospheric residence 
time of the remaining smoke is greatly increased over the pre- 
scribed residence times used in previous models of nuclear winter. 
13 references, 3 figures. 
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REFER ALSO TO CITATION(S) 6233 


6189 (DP—1701-1) DOE/AMS air pollution model 
evaluation workshop: proceedings of. Volume 1. Weber, A.H.; 
Garrett, A.J. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). Jul 1985. Contract AC09- 
76SRO00001. 722p. (CONF-8410165—Vol.1). NTIS, PC 
A99/MF A0O1; 1; GPO Dep. File Number DE86002159. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

A workshop, the second in a series on the modeling of me- 
soscale dispersion of pollutants in the atmosphere, was held at 
Kiawah, South Carolina during October 23-26, 1984. The workshop 
was co-sponsored by the Department of Energy and the American 
Meteorological Society, and hosted by the Savannah River Labora- 
tory. The first such workshop was held in 1980 and was attended 
by representatives of the DOE affiliated laboratories (Buckner, 
1981). Because of the success of the first workshop, a steering com- 
mittee met at DOE headquarters to formulate objectives for the 
second workshop. Individual papers are processed separately for 
the data bases. 


6190 (IC—84/182) Determination of solar energy fluctu- 
ations in the lower atmosphere using analysis tech- 
niques. Njau, E.C. (International Centre for Theoretical 
Physics, Trieste (Italy)). Oct 1984. 15p. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE85703299. 

An expression for the direct solar energy incident upon an 
arbitrary portion of the Earth’s surface over an arbitrary duration 
of time (>2 days) has been formulated as a product of a continuous 
solar energy signal function and a correspondingly continuous time- 
dependent sampling function. The energy density spectrum of this 
product is then evaluated, and its predictions are compared with 
observations. Predicted periodicities agree well with both short- 
term and long-term observations. The implication of this work to 
meteorological and climatic studies is briefly discussed. 


6191 (UCID—20519) Studies of complex terrain wind 
flows using acoustic sounder and optical cross-wind remote 
sensors. Porch, W.M.; Neff, W.; King, C. (Lawrence Liver- 
more National Lab., CA (USA)). Aug 1985. Contract W- 
7405-ENG-48. 26p. (ASCOT—85-2). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86002993. 

Remote sensing instrumentation has played an important role 
in the Atmospheric Studies in Complex Terrain (ASCOT) field ex- 
perimental program. The goal of this program is to better under- 
stand transport and diffusion processes in complex terrain with an 
emphasis focused on nighttime drainage wind conditions. Two as- 
pects of the instrumentation are discussed in this paper: acoustic 
sounders (doppler and monostatic) and space averaging optical 
cross-wind sensors. Data from these two sources are discussed and 
compared with data from conventional tower and tethersonde in- 
strumentation. 13 refs., 10 figs. (WRF) 
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REFER ALSO TO CITATION(S) 4715, 4750, 4751, 4752, 4753, 4768, 4772, 
4774, 4803, 4808, 4878, 4888, 4889, 4890, 5187, 5188, 5189, 5190, 5191, 5192, 
5193, 5194, 5195, 5196, 5197, 5198, 5199, 5200, 5201, 5202, 5203, 5204, 5210, 
Pj pik pe 5654, 5656, 5862, 6045, 6051, 6183, 6267, 6278, 6279, 6280, 


6192 (BNL—51757-Vol.1, pp 5.1-5.7) Peroxides, pera- 
cids, aldehydes and pans and their links to natural and an- 
thropogenic organic sources. Gaffney, J.S.; Senum, G.I. 
(Brookhaven National Lab., Upton, NY). Apr 1984. NTIS, 
PC Al11/MF AOl. File Number DE85002603. (CONF- 
840489—Vol.1-Summs.). Contract AC02-76CH00016. 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Organic trace gases and aerosols can play important roles in 
the physics and chemistry of our atmosphere. Areas of concern in- 
clude photochemical smog, biological and human health effects and 
climatic effects. This paper attempts to put in perspective current 
knowledge of organics as it relates to the chemistry of gas-liquid 
water interactions in the atmosphere. 16 references, 2 tables. 


(BNL—51757-Vol.1, pp 6.1-6.8) Role of clouds in 
micro and macro-sale transport of atm ic constituents. 
Gidel, L.T. (Univ. of Miami, FL). Apr 1984. NTIS, PC 
Al1/MF AO1. File Number DE85002603. (CONF-840489— 
Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

If the photochemical lifetime of a compound i is shorter than 
a month anywhere in the troposphere, or if it varies in the vertical 
or if the compound is photochemically coupled to other species 
with such variations, then its distribution may be strongly influ- 
enced by cloud transport processes. 19 references, 5 figures. 


6194 (BNL—51757-Vol.1, pp 8.1-8.7) 

raindrops over remote ocean regions. Graedel, T.E. (AT & T 
Bell Labs., Murray Hill, NJ). Apr 1984. NTIS, PC All/MF 
AOl. File Number DE85002 3. (CONF- 840489—Vol. 1- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Althou ugh studies of the trace species composition of rain- 
drops over remote ocean regions have begun only recently, it is al- 
ready clear that those raindrops differ substantially from 
over populous continental areas. Marine rain is characterized by 
lower sulfate and nitrate ion concentrations, but higher chloride 
and organic acid content. An investigation of chemical processes in 
eon ee eee 15 references, 3 fig- 


(BNL—51757-Vol.1, pp 9.1-9.9) Gas ow chem- 
organo-sulfur Grosjean, D ae 
and Associates, Inc., Camarillo, CA). Apr 1984. 
NTIS, PC All/MF AOl. File Number DE8 603. 
(CONF-840489— Vol. 1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

This survey attempts to summarize information now avail- 
able concerning the gas phase atmospheric chemistry of organo- 
sulfur compounds, including kinetic data, product studies, aerosol 
formation and gas phase reaction mechanisms. 33 references, 2 
tables. 


6196 (BNL—51757-Vol.1, pp 10.1-10.16) Potential pho- 
termediates during 


tochemical pathways and in the oxidative 
degradation of hydrocarbons in the remote troposphere. 
Hahn, J.H. (Max-Planck-Institut fuer Chemie, Mainz, West 
Germany). Apr 1984. NTIS, PC All/MF AOl. File 
Number DE85002603. (CONF-840489— Vol. 1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA q be 1984). 

Reactions o hydrocarbons are responsible for both the for- 
ctuadditaaaniate etait teanals calte, sidee 
such as hydroxyl and hydroperoxy radicals. Nitrogen oxides were 
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found to play a key role in these reaction chains. Many of the inter- 
mediates produced during hydrocarbon photo-oxidation in the tro- 
posphere play a role in tropospheric chemistry. The chemical 
nature and the volatility of the intermediates determine their distri- 
bution between vapor and particle phases. The volatility of poly- 
functional oxygenates is orders of magnitude lower than that of 
their monofunctional analogs. Therefore, hydrocarbons yielding di- 
or polyfunctional intermediates may give rise to significant aerosol 
formation. 47 references, 2 figures, 1 table. 


6197 (BNL—51757-Vol.1, pp 11.1-11.7) Critical evalua- 
ddan of ths WibRting Sasceeent Ekin for the de- 

ion of organic acids in precipitation. Neftel, A.; Brei- 
tenbach, S.; Elbert, W.; Hahn, J. (Max-Planck-Institut fuer 
Chemie, Maine; West Germany). Apr 1984. NTIS, PC All/ 
MF AOl. File Number DE85002603. (CONF- 840489— 
Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Precipitation contains a variable, complex mixture of trace 
organics and inorganic components, dissolved or otherwise sus- 
pended in water. In this paper, an analytical method for the simul- 
taneous determination of the lower fatty acids C; - Cs, the dicar- 
boxylic acids Cs - Cio and some aromatic acids such as benzoic, 
phtalic and terephtalic acid in rain water is discussed. 8 references, 
2 figures, 2 tables. 


(BNL—51757-Vol.1, pp 12.1-12.8) Thermodynam- 
ic, kinetic, and mechanistic characteristics of hydrogen perox- 
ide in aqueous solution: implications for atmospheric chemis- 
try. Hoffman, M.R. (California Institute of Technology, 
Pasadena). Apr 1984. NTIS, PC Al11/MF AOl. File 
Number DE85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The oxidation of sulfur dioxide by oxygen, ozone, nitrogen 
dioxide, or hydrogen peroxide in haze aerosol or hydrometeors has 
been suggested as a non-photolytic pathway for the production of 
sulfuric acid in humid atmospheres. Oxidation by H2O2 may be the 
preferred pathway due to favorable kinetics and thermodynamics at 
low pH. The structure, thermodynamics and reactivity of hydrogen 
peroxide with specific reference to the oxidation of reduced sulfur 
compounds. 31 references, 2 figures. 


6199 (BNL—51757-Vol.1, pe 13.1-13.5) Kinetics of re- 
actions of aqueous ozone and of its decomposition products. 
Hoigne, J. (Swiss Federal Institute for Water Resources and 
Water Pollution Control, Duebendorf, Switzerland). Apr 
1984. NTIS, PC Al1/MF A01. File Number DE85002603. 
(CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Aqueous ozone can either directly react with solutes or de- 
compose to radicals which act as secondary (strong) oxidants. The 
pathways which control the consumption of ozone and the oxida- 
tion of solutes therefore depend on the type of water considered 
and on the rate of ozone dosage. For most individual cases a rela- 
tively simple subset of reactions is sufficient to describe the chemi- 
cal processes which are dominant. However, a detailed view of all 
pathways is required to correctly select the appropriate subset. 11 
references, 4 figures. 


ee atk pp 15.1-15.8) Laboratory 
wae of = multiphase SO,-oxidation. Berresheim, H.; 
Jaeschke, W. (Univ. of Frankfurt, Germany, F.R.). Apr 
1984. NTIS, PC Ali/MF A011. File Number DE85002603. 
(CONF-840489—Vol. 1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

In this study the removal of SO: in the presence of airborne 
artificial salt particles is investigated. The particles contain either 
Mn(II) and Cu(II) which are catalytically active transition metals. 
They are coated with a water film whereby the thickness of the 
film depends on the relative humidity of the surrounding air. When 
the particles are humidified they partially dissolve in the forming 
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water film until total dissolution is reached at a critical relative hu- 
midity (deliquescence point, d.p.). 7 references, 9 figures, 2 tables. 


6201 (BNL—51757-Vol.1, pp 16.1-16.5) Coupled gas- 
and aqueous-phase free radical chemistry of a cloud. Cha. 
meides, W.L.; Kiang, C.S.- (Georgia Institute of Technolo- 
gy, Atlanta). Apr 1984. NTIS, PC Al1/MF AOl. File 
Number DE85002603. (CONF-840489—Vol. 1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The penetration of actinic, solar radiation into a cloud can 
lead to the production of aqueous-phase radicals through a variety 
of chemical mechanisms. These include the photolysis of dissolved 
H2O, and the photolysis of dissolved O3 followed by the reaction 
of the metastable O produced with the solvent cage. Studies of 
these processes will assist in prediction of the impact of reducing 
anthropogenic SO2 emissions upon the acidity of clouds and rain- 
water. 40 references, 4 figures. 


(BNL—51757-Vol.1, pp 17.1-17.5) Gaseous and 
particulate nitrogen species in the atmosphere. Klockow, D. 
(Univ. of Dortmund, Germany, F.R.). Apr 1984. NTIS, PC 
Al11/MF AO1. File Number DE85002603. (CONF-840489— 
Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Nitrogen chemistry in the atmosphere hydrosphere and bio- 
sphere is extremely diverse resulting in a very broad range of oxi- 
dation numbers. The chemical transformations leading to the forma- 
tion of nitraies and various impacts on the global nitrogen cycle are 
discussed. 15 references. 


6203 (BNL—51757-Vol.1, pp 18.1-18.7) Oxidants in 
precipitation and cloud water. Kok, G.L. (National Center 
for Atmospheric Research, Boulder, CO). Apr 1984. NTIS, 
PC All/MF AOl. File Number DE85002603. (CONF- 
840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The present focus on oxidants in precipitation is related to 
the aqueous oxidation of S(IV) to produce sulfuric acid. Theoreti- 
cal studies of aqueous S(IV) oxidation indicate that hydrogen per- 
oxide is the most important oxidant below pH 5. Concentrations of 
organic peroxides, peroxyacetyl nitrate, ozone and radical oxidants 
and their concentrations that could contribute significantly to the 
fraction of material oxidized in precipitation and clouds. 26 refer- 
ences, 1 figure, 1 table. 


6204 (BNL—51757-Vol.1, pp 19.1-19.8) Derivatization 
technique for the determination of peroxides in precipitation. 
Kok, G.L.; Wilson, K. (National Center for Atmospheric 
Research, Boulder, CO). Apr 1984. NTIS, PC All/MF 
AOl. File Number DE85002603. (CONF-840489—Vol. 1- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

In this paper a technique is presented to derivatize H2O2 and 
other peroxides to the stable p-hydroxyphenylacetic acid dimer 
which can be analyzed by fluorescence up to several days after for- 
mation. This analytical techniques has been combined with a refrig- 
erated fractionating precipitation collector to provide unattended 
direct derivatization of peroxides in precipitation samples. 4 refer- 
ences, 4 figures, 5 tables. 


6205 (BNL—51757-Vol.1, pp 22.1-22.9) Mass 
and 


at the air/surface-water interfaces within the aquatic and 
marine environment. Liss, P.S. (Univ. of East Anglia, Nor- 
wich, England). Apr 1984. NTIS, PC All/MF KOI. File 
Number 1E85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
7. NY, USA (1 Apr 1984). 

It is apparent that gases whose exchange is controlled by 
transfer in the water generally have low solubility and are chemi- 
cally unreactive in the aqueous phase; whereas, for gases of high 
solubility and/or rapid chemistry in the aqueous phase; whereas, for 
gases of high solubility and/or rapid chemistry in the water it is 
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processes in the air that control their interfacial transfer. There are 
a few gases that fall between these two broad classes; for these the 
resistances in both the air and the water are important. The only 
low molecular weight compounds yet identified for which this ap- 
pears to be the case are HCHO and HS (for solution pH > 8. Air- 
water exchange of several intermediate and high molecular weight 
organic compounds (e.g. DDT and PCBs) has been predicted to be 
subject to transfer resistance from both phases. 36 references. 


6206 (BNL—S51757-Vol.1, pp 23.1-23. “ Atmospheric 
liquid water as a reaction medium. Martin, L.R. (Aerospace 
Corp., El Segundo, CA). Apr 1984. NTIS, PC Al1/MF 
A0Ol. File Number DE85002603. (CONF-840489—Vol.1- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The aqueous chemistry of atmospheric liquid water in the 
forms of haze, clouds, rain and fog is discussed. 19 references, 3 
tables. 


6207 (BNL—51757-Vol.2, pp 31.1-31.6) Formation of 
gaseous oxidants in natural tropospheric air. Niki, H. (Ford 
Motor Co., Dearborn, MI). Apr 1984. NTIS, PC A09/MF 
AOl. File Number DE85002457. (CONF-840489—Vol.2- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

A brief survey of gaseous oxidants which are either known 
or likely to be formed in the troposphere via homogeneous gas 
phase chemical processes are presented from the stand point of 
their potential role in the chemistry of natural waters. 26 refer- 
ences, 5 figures. 


6208 (BNL—51757-Vol.2, pp 32.1-32.8) Sulfur chemis- 
try in clouds, fog and rain. Penkett, S.A. (A.E.R.E., Har- 
well, England). Apr 1984. NTIS, PC A09/MF AOl1. File 
Number DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 oo 

Clouds of the planet Earth are formed by condensation with 
condensation nuclei that are mostly sulfate particles formed photo- 
chemically. In the case of SOs, extensive hydrolysis occurs on en- 
tering the water droplet and the ions formed (HSO3~ and SO3~?), 
are oxidized much more efficiently than molecular SO. by a range 
of oxidants. These processes and their causes are discussed in this 
paper. 56 references. 


6209 (BNL—51757-Vol.2, pp _35.1-35.8) Photochemical 
reactions of aqueous nitrous acid. Rettich, T.R.; McMillan, 
G.R. (Illinois Wesleyan Univ., Bloomington). Apr 1984. 
NTIS, PC A09/MF AOl. File Number DE85002457. 
(CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Nitrous acid has been proven to be of great interest in the 
modeling of photochemical smog formation. Nitrous acid is known 
to be present in raindrops and may be involved in atmospheric aer- 
osols. The aqueous photochemistry of nitrous acid in smog forma- 
tion is discussed. 23 references, 4 figures, 1 table. 


(BNL—51757-Vol.2, pp 36.1-36.7) Laboratory 
studies of aqueous-phase reactions of nitrogen species perti- 
nent to atmosphere-natural water interactions. Ross, D.S.; 
Gu, C.L. (SRI International, Menlo Park, CA). Apr 1984. 
NTIS, PC A09/MF AOl. File Number DE85002457: 
(CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, i (1 Apr 1984). 

Described here is an account of some recent work on the ox- 
idative chemistry of N(III) in sulfuric acid with S(IV) as substrate. 
The study was carried out over a broad range of acidities, and in- 
cluded runs in both O2-free and O2-saturated systems. The study 
provided an opportunity for delineation of the mechanism of the 
oxidation, with specific emphasis on the nature of the oxidizing spe- 
cies. The acidities covered here include values considerably higher 
than any expected generally in the troposphere. However the in- 
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sights gained in the study, particularly with regard to the presence 
of dissolved oxygen, can bear directly on the oxidative chemistry in 
the heterogeneous atmosphere. 5 references, 1 figure. 


6211 (BNL—51757-Vol.2, pp 37.1-37.4) Gas- and aque- 
ous-phase chemistry of HO: in liquid-water clouds. Schwartz; 
S.E. (Brookhaven National Lab., Upton, NY). Apr 1984. 
NTIS, PC A09/MF AOl. File Number DE85002457. 
(CONF-840489— Vol.2-Summs.). Contract AC02- 
76CHO00016. 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

In order to describe the coupling of the chemistry of the gas 
and aqueous phases, on the basis of measured or modeled, gaseous 
concentrations, it is necessary to take into account, in addition to 
chemical kinetics and mass transport in each phase, the reversible 
kinetics and equilibria of partition at the gas-liquid interface. These 
processes are examined here for reactions of HO: free radical and 
contrasted with previous work in which uptake of HOz is treated as 
irreversible. 17 references. 


6212 (BNL—S51757-Vol.2, pp 38.1-38.9) Atmosphere as 
stockroom and pre-reactor for gas-liquid reactions. Schwartz, 
S.E. (Brookhaven National Lab., Upton, NY). Apr 1984. 
NTIS, PC A09/MF AOl. File Number DE85002457. 
(CONF-840489—Vol.2-Summs.). Contract AC02- 
76CHO00016. 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The key to understanding oxidative processes in the atmos- 
phere is through consideration of mechanisms: the sequence of ele- 
mentary reactions; intermediates, catalysts, the role of light in initi- 
ating photochemical reactions, and the subject of the present con- 
ference, the role of liquid water as a medium for reaction. This 
liquid water is present in clear-air aerosol particles, cloud droplets, 
rain drops, and surface water. Description of the role of liquid 
water in processing trace constituents in the troposphere requires, 
in addition to knowledge of the aqueous-phase reactions and chemi- 
cal kinetics of dissolved gases, consideration of the gaseous species 
present and their abundance, solubilities of gaseous species, and 
mass-transport coupling the two phases. This paper deals briefly 
with these several topics. 37 references. 


6213 (BNL—51757-Vol.2, pp 39.1-39.8) Aerosol sulfur 
chemistry. Seinfeld, J.H. (California Institute of Technology, 
Pasadena). Apr 1984. NTIS, PC A09/MF AOl. File 
Number DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Much of the interest in the evolution of chemically reacting 
aerosols has centered on predicting characteristics of plumes from 
coal-fired boilers. In such a plume, an aerosol may consist of aque- 
ous drops containing heavy metal ions, oxides, alkali salts, and 
more or less insoluble matter, imbedded within the atmosphere of 
the plume containing reactive gases such as sulfur dioxide. Because 
of the catalytic role of many of the constituents of such a plume, 
sulfur dioxide is oxidized to sulfate in the aerosol phase. Much re- 
search has focused on the rate and extent of the heterogeneous oxi- 
dation of SO2, and the catalytic oxidation of SO2 in aerosol parti- 
cles is the logical place to begin a comprehensive review of hetero- 
geneous aerosol reactions in atmospheric chemistry. 47 references. 


6214 (BNL—51757-Vol.2, pp 40.1-40.5) Studies of or- 
ganic compounds in the atmosphere and their implications for 
precipitation chemistry. Gaffney, J.S.; Senum, G.I.; Tanner, 
R.L.; Spandau, D. (Brookhaven National Lab., Upton, NY). 
- 1984. NTIS, PC A0O9/MF AOl. File Number 
DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Studies exploring the atmospheric physics and chemistry of 
organic air pollutants include POLlutant TERpene CAnopy Inter- 
action Studies (POLTERCAISTS), PAN laboratory experiments, a 
compendium of organic Henry’s law constants for a wide variety of 
organics of atmospheric interest and organic oxidant measurements 
in cloud and rain water. Implications of the studies with respect to 
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the gas-liquid chemistry of clouds and rainwater are discussed. 21 
referenc: +. 


6215 (BNL—51757-Vol.2, pp 41.1-41.6) Nature of 
water associated with atmospheric particulate material. Sped- 
ding, D.J. (Univ. of Auckland, New Zealand). Apr 1984. 
NTIS, PC A09/MF AOl. File Number DE85002457. 
(CONF-840489— Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

In the troposphere, solid particulate material has the poten- 
tial to sorb, on its surface, the gases in which it is suspended. Of 
these gases water vapor is of great importance as its presence is 
known to influence the amounts of other gases sorbed by the solid 
surfaces. An important question that arises with respect to water 
molecules associated with atmospheric particulates is the extent to 
which they may be regarded as having the properties of bulk liquid 
water. It is the purpose of this review to explore the answers to this 
question. 


6216 (BNL—51757-Vol.2, pp 42.1-42.3) Exchange of 
the herbicide, 2,4-dichlorophenoxyethanoic acid from water to 
air. Spedding, D.J.; McLellan, G.D. (Univ. of Auckland, 
New Zealand). Apr 1984. NTIS, PC A09/MF AO1. File 
Number DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

In a continuing study of the fate of environmentally-impor- 
tant compounds in the hydrosphere, the transfer of the herbicide 
2,4-dichlorophenoxyethanoic acid (2,4-D) from water to air has 
been investigated. With 2,4-D, there exists the opportunity to inves- 
tigate the air-water exchange characteristics of a relatively large or- 
ganic molecule which also has the ability to ionize in aqueous solu- 
tion. 7 references, 2 tables. 


6217 (BNL—51757-Vol.2, pp 43.1-43.6) Decomposition 
of ozone in water: pulse radiolytic measurements. Stachelin, 
J.; Buehler, R.E.; Hoigne, J. (Swiss Federal Institute of 
Technology, Duebendorf). Apr 1984. NTIS, PC A09/MF 
AOl. File Number DE85002457. (CONF-840489—Vol.2- 
Summs.). 

From Gas-liquid chemistry of aatural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The decomposition of Os in aqueous solution is important in 
several water treatment processes where Os is used as a disinfectant 
and an oxidant. The aqueous phase reactions of Os with oxygen- 
containing radicals, organic and inorganic compounds is important 
in cloud chemistry because of atmospheric scavenging of these 
compounds. These reactions are investigated by the pulse radiolysis 
method. 14 references, 3 figures. 


6218 (BNL—S51757-Vol.2, pp 44.1-44.8) Gas phase ni- 
trogen chemistry. Stedman, D.H. (Univ. of Denver, CO). 
Apr 1984. NTIS, PC A09/MF AOl. File Number 
DE85002457. (CONF-840489—Vol.2-Summs.). 
From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 
is paper discusses observed correlations involving the 
oxides of nitrogen (NO and NOz) and their oxidation products with 
regard to atmospheric chemistry. 21 references, 2 figures, 2 tables. 


6219 (BNL—51757-Vol.2, pp 45.1-45.6) Fast response 
NO, detector. Stedman, D.H.; Wendel, G.J.; Walega, J.G. 
(Univ. of Denver, CO). Apr 1984. NTIS, PC A09/MF AO1. 
File Number DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Dry deposition of atmospheric constituents to fields, forests, 
and lakes is believed to be an important sink for these species. One 
method employed for measuring dry deposition is the micrometeor- 
ological technique of eddy correlation. This technique correlates 
the vertical wind speed with fluctuations in the concentration of 
the species of interest. Both the vertical wind speed and concentra- 
tion changes must be measured with detectors having response 
speeds greater than 1 Hertz. This abstract discusses the perform- 
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ance of a new technique which can measure NO: for eddy correla- 
tion experiments. 8 references, 3 figures, 1 table. 


6220 (BNL—51757-Vol.2, pp 46.1-46.10) Microphysical 
aspects of mass transport and reaction at the air/hydrometeor 
interface. Walcek, C.J. (Dames & Moore, Santa Barbara, 
CA). Apr 1984. NTIS, PC A09/MF AOl1. File Number 
DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

This article presents a brief overview of the mechanisms in- 
volved in the transport of impurities from the gas phase into the 
liquid or ice phase of atmospheric waters. Nucleation, gas and aero- 
sol scavenging are discussed. 51 references, 5 figures. 


6221 (BNL—51757-Vol.2, pp 51.1-51.6) Marine envi- 
ronment: an overview of properties which control air-sea 
interaction chemistry. Zika, R.G. (Univ. of Miami, FL). Apr 
1984. NTIS, PC A09/MF AO1. File Number DE85002457. 
(CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

In comparison to the CO2 system, relatively little is known 
about many other chemically reactive constituents which occur in 
seawater. In assessing the chemistry of these reactive constituents in 
the surface layer of the ocean, a number of factors must be consid- 
ered. Some of the most relevant of these are briefly covered. 28 ref- 
erences, 1 table. 


6222 (BNL—51757-Vol.2, pp 53.1-53.8) Aerosol chem- 
istry of methane sulfonic acid. Saltzman, E.S.; Gidel, L.T.; 
Zika, noe Milne, P.J.; Prospero, J.M.; Savoie, D.L.; 
Coope: , Wd. (Univ. of Miami, FL). Apr 1984. NTIS, PC 
A09/MF AO01. File Number DE85002451. (CONF-840489— 
Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 


Upton, NY, USA (1 Apr 1984). 

In this Paper data is presented on the distribution of methane 
sulfonic acid in the atmosphere and discuss its fate on the basis of 
preliminary results from a model of aqueous phase chemistry in 
high ionic strength aerosols. 25 references, 2 figures, 1 table. 


6223 (CONF-8504187—1) Preliminary evaluation of 
formaldehyde mitigation studies in unoccupied research 
homes. Matthews, T.G.; Dreibelbis, W.G.; ‘cee. cv .; 
Hawthorne, A.R. (Oak Ridge National Lab., ™ (USA)). 
1985. Contract AC05-840R21400. 13p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002233. 

From International specialty conference on indoor air qual- 
ity in cold climates: hazards and abatement measures; Ottawa, On- 
tario, Canada (29 Apr 1985). 

The effetiveness of retrofit formaldehyde (CH2O) mitigation 
measures for energy efficient homes is being investigated in unoccu- 
pied research houses constructed according to East Tennessee 
building codes. Formaldehyde emissions from carpet-covered, parti- 
cleboard underlayment throughout these houses have frequently 
caused indoor CH2O concentrations to exceed 0.1 ppM comfort 
guidelines, particularly during warm and humid seasons. The effec- 
tiveness of carpet and cushion, vinyl linoleum, and polyethylene 
vapor barriers over the underlayment have been compared with in- 
creased ventilation for reduction of indoor CH2O concentrations 
under controlled 23°C and 50% relative humidity (RH) conditions. 
Approximate 2 to 2.5 fold reductions in CH2O concentrations were 
achieved with the linoleum and polyethylene barriers. Simple 
steady-state models predict that sevenfold increases in air exchange 
rate would be required for comparable improvements in air ex- 
change rate would be required for comparable improvements in 
CH:O levels. In contrast, common nylon carpet and urethane foam 


cushion flooring materials were ineffective in reducing CH2,O 
levels. 


6224 (IIASA-SR—84-1) Assessing the impact of climatic 
change in cold regions. Parry, M.L.; Carter, T.R. (eds.). 
(International Inst. for Applied Systems Analysis, Laxen- 
burg (Austria)). 1984. 44p. IIASA - Publication Dept., A- 
2361, Laxenburg, Austria. File Number T186900281. 
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The report describes the use of models to predict the conse- 
quences of global warming in particular (cold) regions. The work- 
shop focused on two related issues: (a) the current sensitivity of 
ecosystems and farming systems to climatic variability, and (b) the 
range of impacts likely for certain changes of climate. This report 
addresses four broad themes: (1) the nature of the research prob- 
lem; (2) methods of evaluating sensitivity to climatic variability; (3) 
methods of measuring the impact of climate change; and (4) how 
these methods might be refined. (ACR) 


6225 (IVA—238) Emission from plants using coal, oil, 
peat or wood. (Royal Swedish Academy of Engineering Sci- 
ences, Stockholm). Mar 1983. 139p. (In Swedish). (CONF- 
8303208—). NTIS (US Sales Only), PC A07/MF A01. File 
Number DE85752802. 

From Emission from plants using coal, oil, peat or wood; 
Stockholm, Sweden (8 Mar 1983). 

Emission from plants using coal, oil, peat, or wood is a 
report on emission measurings and what can be done to reduce 
such emission. The report contains the lectures held at a March 
1983 Symposium arranged by the Royal Swedish Academy of En- 
gineering Sciences (IVA). In 1979, the Swedish Government com- 
missioned the State Power Board to undertake a study of how envi- 
ronmental problems emanating from the use of coal as an energy 
source can be dealt with. The study has progressed since and, as 
directed by the Government, in close cooperation with power 
plants and local authorities under the name of the Coal Health En- 
vironment Project (KHM). The KHM study comprises a great 
number of aspects of using coal, such as coal handling, supplies of 
high-grade coal with low imputity contents, allocation of coal-fired 
power plants from an environmental protection point of view, the 
need for new technologies for coal combustion, and for the recon- 
struction of existing plants. It also maps out the best technologies 
available now and in the near future. The transition from oil to bio- 
mass for energy production has brought the question of emission to 
life. The KHM< study includes measurings of emissions from exist- 
ing plants of various constructions and sizes. The National Swedish 
Environment Protection Board has undertaken similar measurings 
of emission from wood and peat combustion. These data are now 
compiled and ready for presentation. In arranging this Symposium, 
IVA wanted to shed some light upon these data in order to facili- 
tate the difficult choice for local authorities and industry among a 
number of different fuels and combustion technologies. 


6226 (IVL-B—718) Simple method for determination of 
gaseous nitrous acid in the a . Ferm, M.; Sjoedin, 
Aa. (Swedish Environmental Research Inst., Stockholm). 
Mar 1983. 26p. NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE85752748. 

A denuder technique for sampling an analysing nitrous acid 
at sub ppb level is described. After sampling the denuder is leached 
in water and the NOz super (-) -concentration is determined spec- 
trophotometrically. The detection limit for 24 hours sampling is 
better than 0.02 ppb. PAN might be an important interference in 
background air during summertime conditions. The method was 
tested on synthetic mixtures of NO, NO2z and HNOs:. It has ap- 
peared that HNO: can be formed by heterogeneous reactions at 
surfaces. Measurements in the city of Gothenburg indicate that the 
major pathway for HNO: -formation in urban air is the reaction be- 
tween NO, NO: and water vapor. 


6227 (IVL-B—723) Measurements of CO, NO2 and NO 
inside and outside vehicles in traffic. Ferm, M.; Sjoedin, Aa. 
(Swedish Environmental Research Inst., Goeteborg). Mar 
1983. 20p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85752749. 

The contents of CO, NO and NO: have been measured in air 
at street level by a mobile, continually recording instrument. These 
measurements were performed in Gothenburg in December 1982. 
NO and NO, were also measured simultaneously at a station high 
above the street level, but still in the city centre. The NO2 content 
in relation to total NOsub(x)(NO+ NO.) was lower at street level 
than above, indicating some oxidation in rising air. When inversions 
occurred the NOsub(x)- content tended to become alike at street 
level and at the higher placed station. The contents of CO, NO and 
NO, inside a vehicle are equal to the contents outside the vehicle 
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air intake. CO-contents rise significantly when queuing-up for red 
traffic lights occur. NO-contents rise when the measuring vehicle is 
behind a number of vehicles that are accelerating, or holding high 
speed. NO2-contents are high behind dieselengined vehicles. The 
mobile measurements have been performed both on innercity streets 
and on roads leading to the city. CO-contents are higher in the 
city, NO-contents are higher on the roads to the city, NO2-contents 
was found to be relatively evenly distributed. 


(IVL-B—779) Nitrogen dioxide in Swedish cities - 
testing in 26 cities, January 1983-March 1984. Svanberg, 
P.A.; Grennfelt, P. (Swedish Environmental P.esearch Inst., 
Stockholm). Feb 1985. 57p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE85752791. 

The concentrations of nitrogen dioxide in 26 urban areas in 
Sweden have been investigated during January 1983 to March 
1984. The aim of the investigation was to get a general view of the 
nitrogen dioxide concentrations in urban areas in Sweden with re- 
spect to size of the urban area, NO sub (x) emissions, latitude, dis- 
tance to the sea etc. The measurements were performed with a 
half-automatic 24-h sampler. The sampling equipments were placed 
in the centre of the urban areas but not close to high-trafficated 
streets. The results show that the urban background concentration 
of nitrogen dioxide in the various communities varied between 15 
pm ~* and 49 wg ~* The concentration levels are strongly related 
to the population density and to the NO sub (x) emission. The aver- 
age concentration level was highest in Gothenburg followed by 
Sundsvall and Karlstad. The ventilation conditions (valleys, dis- 
tance to the coast, latitude etc.) seem to be of less importance with 
respect to the nitrogen dioxide concentration. During winters, the 
day to day variations within each urban area is to a large extent 
related to temperature and wind velocity in such a way that lower 
temperatures and wind velocities result in higher concentrations of 
nitrogen dioxide. The highest average 24-h values were obtained in 
Norrkoeping 211 yg m ~* and in Gothenburg 183 pg m ~*. The aim 
of the measurements was not to study if proposed guidelines were 
exceeded, but in the report the results are discussed in relation to 
various possible guidelines. 


6229 (NP—6770041) Room air pollution by materials. 


Kuhn, M. (Eidgenoessische Technische Hochschule, Zurich 
(Switzerland)). 1983. 174p. (In German). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE86770041. 

The investigations that were carried out in the course of this 
thesis are intended for the understanding of the degree of air pollu- 
tion by materials and for the estimation of the hygienic effects. Ma- 
terials which contaminate the room air are wood products, synthet- 
ic products, painting materials, wall papers, detergents and 
stonework too. Pollutants which emanate from these materials are 
formaldehyde, organic solutions, asbestos and radon. The major 
part of these investigations was the measurement of the formalde- 
hyde concentration in the room air of new buildings. The measure- 
ments took place in new buildings: 8 villas, 35 apartments, 11 of- 
fices and 16 schoolrooms. 


6230 (PB—85-225423/XAB) Reduction of harmful flue- 
gas emissions. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1985. 157p. NTIS, PC A08/MF AO0O1. 

A symposium on the reduction of harmful flue-gas emissions 
was held on June 12 - 13, 1984 at the Technical Research Centre of 
Finland (VTT), Espoo, Finland. The symposium was arranged by 
the Working Group for Energy Research within the Committee for 
Scientific and Technical Cooperation between Finland and the 
Soviet Union. One of the main areas in the energy research is today 
related to the combustion and boiler techniques. Improved control 
of the combustion process in different boiler constructions is one 
important research objective. This again opens new possibilities for 
increased overall efficiency and reduced flue-gas emissions. The en- 
vironmental aspects are gaining in importance in all industrialized 
countries. In the symposium program the main emphasis was laid 
on the various emissions in combustion and their formation, reduc- 
tion, and measurement. Altogether 12 lectures were held by the 
Finnish and Soviet specialists. 
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6231 (PB—85-227122/XAB) Improvement of the emis- 
sion inventory for reactive organic gases and oxides of nitro- 
gen in the South Coast Air Basin. Volume 1. Main report. 
Final report. Oliver, W.R.; Peoples, S.H. (Systems Applica- 
tions, Inc., San Rafael, CA (USA)). May 1985. 219p. 
(SYSAPP—85/080). NTIS, PC A10/MF AOl1. 

The purpose of the study was to improve the quality of the 
1979 South Coast Air Basin emission inventory for reactive organic 
gases and nitrogen oxides. The technical approach included: (1) a 
review of existing inventory data to identify emission source cate- 
gories and reactive species most likely to cause uncertainty in pre- 
dicted photochemical ozone concentrations; (2) a field survey and 
testing program that provided basic data and information for revis- 
ing the 1979 inventory; and (3) the generation of an improved 
ROG and NOx inventory for the SOCAB that was compatible with 
the modeling emission data format. Changes to the inventory were 
within the overall estimated variation for typical inventory emission 
totals. Based on the study, the 1979 total inventory of TOG and 
NOx emissions was found to be a reasonably accurate representa- 
tion of the actual basin-wide inventory. Significant changes to both 
individual source and source category emissions and to ROG speci- 
ation were made during the study. 


6232 (PB—85-227130/XAB) Improvement of the emis- 
sion inventory for reactive organic gases and oxides of nitro- 
gen in the South Coast Air Basin. Volume 2. Appendixes A 
through H. Final report. Oliver, W.R.; Peoples, S.H. (Sys- 
tems Applications, Inc., San Rafael, CA (USA)). May 1985. 
320p. (SYSAPP—85/082). NTIS, PC A14/MF AO1. 

The purpose of the study was to improve the quality of the 
1979 South Coast Air Basin emission inventory for reactive organic 
gases and nitrogen oxides. The technical approach included: (1) a 
review of existing inventory data to identify emission source cate- 
gories and reactive species most likely to cause uncertainty in pre- 
dicted photochemical ozone concentrations; (2) a field survey and 
testing program that provided basic data and information for revis- 
ing the 1979 inventory; and (3) the generation of an improved 
ROG and NOx inventory for the SOCAB that was compatible with 
the modeling emission data format. Changes to the inventory were 
within the overall estimated variation for typical inventory emission 
totals. Based on the study, the 1979 total inventory of TOG and 
NOx emissions was found to be a reasonably accurate representa- 
tion of the actual basin-wide inventory. Significant changes to both 
individual source and source category emissions and to ROG speci- 
ation were made during the study. 


6233 (PB—85-230811) Radiocarbon: nature's tracer for 
carbonaceous pollutants. Currie, L.A.; Klouda, G.A.; Ger- 
lach, R.W. (National Bureau of Standards, Washington, DC 
(USA). Gas and Particulate Science Div.). 1982. vp. Pro- 
ceedings of the International Conference on Residential 
Solid Fuels, Environmental Impacts and Solutions, Port- 
land, Oregon, June 1-4, 1981. 

Recent developments in radiocarbon dating techniques have 
made it feasible to determine ‘*C/'C ratios in samples containing 
milligram or even microgram quantities of carbon. As a result, it 
has become practicable to apply these techniques to the study of 
trace gases and particles in the atmosphere, as a means of resolving 
anthropogenic from natural source components. Interpretation of 
4C data is straightforward: biospheric carbon (such as vegetation) 
is alive with a *C/"C ratio of about 1.5 x 10 to the 12th power, 
whereas fossil carbon is dead. Beyond this dichotomous classifica- 
tion it becomes very interesting to combine the isotopic data with 
concurrent chemical data, as well as spatial and temporal distribu- 
tions, in order to infer the strengths of specific sources of carbona- 
ceous pollutants. A brief review will be presented of program on 
atmospheric gases and carbonaceous particles. For the latter, the 
authors have assayed individual chemical and size fractions, and 
samples collected in urban, rural, and remote locales. The biogenic 
carbon fraction -- presumably from wood-burning -- ranged from 10 
to 100% for the urban samples analyzed. 
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6234 (PB—85-232288/XAB) Surrogate compounds as 
indicators of hazardous-waste-incinerator performance. Mour- 
nighan, R.E.; Olexsey, R.A. (Environmental Protection 
Agency, Cincinnati, OH (USA). Hazardous Waste Engi- 
neering Research Lab.). 1985. lip. NTIS, PC A02/MF 
AOl. 

Evaluation of hazardous-waste incinerators for Resource 
Conservation and Recovery Act permits is a difficult and some- 
times costly task. The Environmental Protection Agency is evaluat- 
ing, in its research program, several chemical compounds that may 
be used to monitor incinerator destruction and removal efficiency 
and combustion conditions more effectively. The paper discusses 
the research aimed at developing reliable and cost-effective meth- 
ods for trial burns, and permit compliance monitoring. 


6235 (PB—85-232296/XAB) Overview of the EPA (En- 
vironmental Protection Agency) particulate technology R and 
D program. Plaks, N. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab.). 1985. 8p. NTIS, PC A02/MF AOl1. 

The paper gives an overview of a number of key projects in 
the Environmental Protection Agency's (EPA's) particulate re- 
search and development program havir= applicability to industry. 
For electrostatic precipitators (ESPs), ii gives results of work on 
large-diameter discharge electrodes which provide a decrease in 
penetration of up to a factor of 4 when compared to conventional 
small-diameter electrodes. It also discusses the multistage ESP 
which provides a collection efficiency that would require a collect- 
ing plate area 4 or 5 times larger with conventional ESP technolo- 
gy. E-SOX technology utilizes the multistage concept to free up 
space in the ESP for SO2 removals of up to 90%. Electrostatically 
augmented fabric filtration provides a reduction in pressure drop of 
about 50%, compared to conventional fabric filtration. Wind tunnel 
modeling of windbreaks for material storage piles indicates a poten- 
tial for providing engineering design data that would allow signifi- 
cant emission reduction caused by wind erosion. 


6236 (PB—85-232866/XAB) Chemical constituents of 
rainfall at different locations on Oahu, Hawaii. Technical 
report. Dugan, G.L.; Ekern, P.C. (Hawaii Univ., Honolulu 
(USA). Water Resources Research Center). May 1984. 31p. 
(TR—160). NTIS, PC A03/MF AO. 

Rainfall sampling, which began in 1981 before the 1982 to 
1983 El Nino and continued into 1984 on Oahu in Hawaii, repre- 
sented sites with widely different rainfall amounts. Samples stored 
under refrigeration prior to analysis were analyzed for pH and for 
the major cations, chloride and sulfate, and the nitrogen series. For 
the stored samples, the rainiest site was acidic with median pH 4.9, 
and rainfall weighted pH 4.77. Electrical conductivity of the rain- 
fall was equivalent to cation concentrations of 1 to 10 milliequiva- 
lents per liter. Chloride, a major cation, decreased with distance 
from the ocean sources. Sulfate values in the rainwater increased 
during southerly flow when Kilauea volcano was erupting. The pH 
values of 4.2 to about 5.0 support the contention that the acidity in 
naturally occurring rainfall in remote areas has a pH slightly below 
5.0. 


6237 (PB—85-246981/XAB) Synfuel/Petrofuel Condi- 
tioning and Delivery Facility operations manual. User 
Manual May 1982-September 1984, Kennedy, J.M.; Minden, 


A.C.; MacQueen, J.E. (Acurex Corp., Research Triangle 
Park, NC (USA)). Jul 1985. 55p. NTIS, PC A04/MF AO1. 

The report describes the Synfuel/Petrofuel Conditioning and 
Delivery Facility designed by Acurex Corporation for the U.S. 
EPA's Air and Energy Engineering Research Laboratory. The fa- 
cility was designed to deliver synthetic fuels to five research facili- 
ties for comparative emissions testing with conventional petroleum- 
based fuels. Capabilities of the facility include: heating and preb- 
lending of fuels delivered in 55-gal. drums; delivery of heated high- 
viscosity fuels; delivery, mixing, and injection of a secondary light 
fuel along with a viscous synthetic fuel; and continuous fuel flow in 
a semi-automatic, unattended operational mode. Procedures are de- 
fined for the operation of all facility systems. 
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6238 (SNV-PM—1917) Research activity catalogue 84/ 
85 on air pollution and acidification in Sweden. (Statens Na- 
tuurvaardsverk, Solna (Sweden)). Dec 1984. 141lp. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE85752780. 

Air pollution and its effects pose a major environmental 
problem in Sweden, with acidification and damage to vegetation 
playing a central part. In order to counteract these effects a number 
of measures have been taken. Recently, an action plan for the next 
ten-year period was drawn up. Extensive R and D has been going 
on for many years, directed at studying processes and effects, but 
also at various methods of counteracting the effects (soil alkaliza- 
tion, etc). In this catalogue we want to present brief overviews of 
research projects going on in Sweden in the fiscal year 1984/85. 
The catalogue is not complete, however, as it does not include all 
the regional inventories that have been undertaken. This bulletin 
has been compiled by Jan Halvarson. 


6239 (UCID—20594) Everything you've always wanted 
to know about resuspension and MATHEW/ADPIC but were 
afraid to ask. Mitchell, C.S.; Porch, W.M.; Lange, R.; 
Lawson, L.A. (Lawrence Livermore National Lab., CA 
(USA)). Oct 1985. Contract W-7405-ENG-48. 19p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86003541. 

The resuspension code (RSUS) and that section of PLCNT 
dealing with resuspension have been overhauled and documented. 
This document will replace Porch et al. (1983). Those changes that 
are visible to the user include the method of injecting input into 
PLCNT and RSUS: instead of injecting input via the terminal at 
run time, input files are now used. This document describes in 
detail the theory involved in making a resuspension run and will 
also give step-by-step instructions for potential users of the resu- 
spension code. 


6240 (UCRL—92497) Further assessment of FEM3: a 
numerical model for the dispersion of heavy gases over com- 
plex terrain. Chan, S.T.; Ermak, D.L. (Lawrence Livermore 
National Lab., CA (USA)). Oct 1985. Contract W-7405- 
ENG-48. 13p. (CONF-8511110—3). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86001905. 

From JANNAF Safety and Environmental Protection Sub- 
committee meeting; Monterey, CA, USA (4 Nov 1985). 

FEMs3 is a three-dimensional numerical model for simulating 
the atmospheric dispersion of heavy gases over complex terrain. 
During the past few years, FEM3 has been assessed, using data 
from the Burro and Coyote series of LNG spill experiments con- 
ducted by LLNL at China Lake, California. In general, the model 
has been found to perform very well and it greatly complements 
the field experiments in enhancing our understanding of the phe- 
nomena associated with LNG vapor dispersion, including gravity 
spreading, heating from the ground surface, and terrain effects. In 
this paper, the FEM3 model is further applied to simulate the dis- 
persion of nitrogen dioxide (NOz2) for one of the LLNL conducted 
nitrogen tetroxide (N2O,) spi: tests and also to simulate the disper- 
sion of propane gas for four of the refrigerated liquid propane spills 
conducted by SHELL Research Limited at Maplin Sands. The 
main purpose of the NO: simulation is to demonstrate the heavy 
gas effects in this test and the latter simulations are for assessing the 
performance of the current model for simulating the dispersion of 
propane gas. 12 refs., 12 figs. 


6241 (USGS-WSP—224S) Evaluation of trends in the 
acidity of precipitation and the related acidification of surface 
water in North America. Turk, J.T. (Geological Survey, 
Lakewood, CO (USA)). 1983. 21p. GPO. File Number 
T186900261. 

The acidity of precipitation in the Northeastern United 
States and Southeastern Canada has increased in the past, probably 
as a result of anthropogenic emissions. The increase in New Eng- 
land and New York occurred primarily before the mid-1950's. 
Since the mid-1960's, there has been no significant change in the 
acidity of precipitation in this region; however, sulfate concentra- 
tions have decreased and nitrate concentrations may have in- 
creased. The time of initial acidification in Southeastern Canada is 
not known because of a lack of historical data. In the Southeastern 
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United States, the evaluation of whether precipitation has been 


acidified is complicated by meager data. The available data show 
that precipitation is more acidic than would be expected for sites 
unaffected by anthropogenic emissions. In addition, comparison of 
recent data with the meager historical data suggests, but does not 
unambiguously prove, increased acidification since the 1950's. In 
the Western United States, available data indicate that precipitation 
at individual sites has been acidified by anthropogenic emissions. 
The acidification generally has been attributable to localized 
sources, and the time of initial acidification is undefined. 72 refs., 4 
figs., 2 tabs. 


6242 Method for sampling sub- micron particles. Gay, 
D. D.; Mc Millan, W. G. (to The United States of America 
as represented by the United States Department of Energy). 
US Patent 4,530,250. 23 Jul 1985. Filed date 12 Apr 1984. 


PAT-APPL-599292. 

Apparatus and method steps for collecting sub-micron sized 
particles include a collection chamber and cryogenic cooling. The 
cooling is accomplished by coil tubing carrying nitrogen in liquid 
form, with the liquid nitrogen changing to the gas phase before ex- 
iting from the collection chamber in the tubing. Standard filters are 
used to filter out particles of diameter greater than or equal to 0.3 
microns; however the present invention is used to trap particles of 
less than 0.3 micron in diameter. A blower draws air to said collec- 
tion chamber through a filter which filters particles with diameters 
greater than or equal to 0.3 micron. The air is then cryogenically 
cooled so that moisture and sub-micron sized particles in the air 
condense into ice on the coil. The coil is then heated so that the ice 
melts, and the liquid is then drawn off and passed through a 
Buchner funnel where the liquid is passed through a Nuclepore 
membrane. A vacuum draws the liquid through the Nuclepore 
membrane, with the Nuclepore membrane trapping sub-micron 
sized particles therein. The Nuclepore membrane is then covered 
on its top and bottom surfaces with sheets of Mylar R and the as- 
sembly is then crushed into a pellet. This effectively traps the sub- 
micron sized particles for later analysis. 


6243 Catalysis and synergism in the reduction smelting 
of lead sulfide with carbon and lime. Rao, Y.K.; EI-Rahaiby, 
S.K. (Department of Materials Science and Engineering, 
University of Washington, Seattle, WA). AIChE (American 
Institute of Chemical Engineers) Journal; 31: No. 6, 918- 
926(Jun 1985). 

The catalyzed direct reduction of lead sulfide with carbon 
and lime was investigated at several temperatures and under two 
different inert gas atmospheres. The catalyzed reduction kinetics 
were determined both with a nitrogen atmosphere and a helium- 
rich helium-nitrogen atmosphere. The reduction kinetics under the 
latter were decidedly superior to those under the former. The dif- 
ferences were interpreted in terms of faster diffusion rates in a 
helium medium and synergistic effects. The catalyst used was a 
ternay eutectic mixture (K, Li, Na)COs, which amounted to 2.5 
wt. % of the PbS:4CaO:4C reaction mixture. 


6244 Aircraft release of sulfur hexafluoride as an atmos- 
pheric tracer. Schwartz, S.E.; Leahy, D.F.; Fink, S. (Brook- 
haven National Lab., Upton, NY). Journal of the Air Pollu- 
tion Control Association; 35: No. 5, 555-556(May 1985). 

A simple apparatus has been devised for the release of SFe 
tracer from a small, single-engine aircraft. Up to 100 Ib of tracer 
can be released and discharge rate varied by the use of different 
size nozzles. Since the SFg is released as a liquid, no heated mani- 
fold or other external heating is required. 24 references, 5 figures. 


Dry deposition and canopy exchange in a mixed 
oak forest as determined by analysis of throughfall. Lovett, 
G.M.; yee ery here (Oak Ridge National Lab., TN). Jour- 
nal of Applied logy; 21: No. 3, 1013-1027(Dec 1984). Con- 
tract AC05-840R21400. 

Multiple regression analysis was applied to single-event sam- 
ples of throughfall beneath oak trees to separate the contributions 
of dry deposition and canopy exchange to the net deposition 
(throughfall minus precipitation). Results for chestnut oak (Quercus 
prinus L.) in the growing season indicate that 62 and 42% of the 
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net deposition of SO,7> and Ca*, respectively, were supplied by 
canopy exchange, with the remainder being washed-off dry deposi- 
tion. For white oak (Quercus alba L.), the corresponding values 
were 81 and 73%. Dry deposition accounted for 30 and 71% of the 
total atmospheric input of SO,7 and Ca™, respectively. For ni- 
trate, dry deposition was at least 30% of the total atmospheric 
input, but some uptake of both wet and dry deposition probably oc- 
curred in the canopy. For potassium, much of the measured dry 
deposition appeared to be particulate material released and redepos- 
ited within the canopy. Wet deposition dominated the throughfall 
flux of sulfate and nitrate, but dry deposition dominated that for 
Ca** and canopy exchange dominated that for K*. 


6246 Turbulent diffusion: chimneys and cooling towers. 
Hanna, S.R. pp 429-478 of Engineering meteorology. Plate, 
E.J. (ed.). Amsterdam, Netherlands; Elsevier Scientific Pub- 
lishing Company (1982). 

After briefly reviewing the statistical, similarity, and K theo- 
ries of diffusion, practical methods of making diffusion calculations 
are discussed. The Gaussian plume model is stressed and techniques 
for accounting for various removal processes (e.g., wet and dry 
deposition, chemical reactions) are outlined. The latest methods for 
estimating the dispersion parameters are given, accounting for 
recent research on turbulence in the full depth of the planetary 
boundary layer. Plume rise formulas for dry and wet plumes are 
given. Special topics such as urban diffusion, diffusion in complex 
terrain, and peak to mean concentration ratios are discussed. 
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REFER ALSO TO CITATION(S) 4948, 5311, 5313, 6188, 6866 


6247 (KURRI-TR—239, pp 87-92) Problems in contin- 
uous dose rate measurement. Yoshioka, Mitsuo (Fukui Pre- 
fectural Inst. of Public Health (Japan)). 1983. (In Japanese). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86780114. (CONF-8207121—). 

From Study meeting on current status of environmental radi- 
ation monitoring; Kumatori, Osaka, Japan (15 Jul 1982). 

The system of continuous dose rate measurement in Fukui 
Prefecture is described. A telemeter system was constructed in Oc- 
tober, 1976, and it has been operated since 1977. Observation has 
been made at 11 observation stations in the Prefecture. In addition 
to the continuous measurement of dose rate by using Nal(T1)-DBM 
systems, the ionization chambers for high dose rate were installed, 
and also meteorological data have been collected. The detectors are 
covered with 1 mm thick aluminum designed so that the absorption 
of external radiation is kept as small as possible. To keep the envi- 
ronmental temperature of the detectors constant, constant tempera- 
ture wind blow is made. With these considerations, the measure- 
ment of Xe-133 is possible, and the standard deviation of yearly 
dose is around 0.4 mR/Y. By measuring DBM transmission rate, 
the contribution of Xe-133, which comes from the exhaust pumps 
in power plants, can be detected. The problems of this system are 
as follows. First of all, the characteristics of the system must meet 
the purpose of dose monitoring. The system must detect the dose 
less than the target value to be achieved. The second is the selec- 
tion of measuring systems to be set. The system is still not unified, 
and it is difficult to exchange data between different stations. Final- 
ly, the method of data analysis is not yet unified. Manuals or guide- 
books for this purpose are necessary for the mutual comparison of 
the data from the stations in different districts. 


6248 (NUREG/CR—1253) Methods for assessing back- 
ground levels of radiation and radioactive materials in the en- 
vironment around uranium mills. Wogman, N.A.; Silker, 
W.B.; Glissmeyer, J.A.; Endres, G.W.R. (Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1980. Contract AC06- 
76RLO01830. 103p. (PNL—3256). NTIS, PC A06/MF AO! - 
GPO. File Number T186002766. 

Techniques and costs for determining background levels and 
mill contributions to the environment are assessed. Three specific 
programs are identified for the determination of natural background 
and mill contributions to that background. Since the most signifi- 
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cant radiological impact to man within 10 km of mill tailings occurs 
through airborne ???Rn and its daughters, their measurement is em- 
phasized in the suggested procedures. The next major radiological 
impact from the mills occurs through airborne movement of partic- 
ulates from the mill and its tailings piles. Thus, the more sophisti- 
cated measurement technologies presented include measurements of 
airborne radionuclide particulates, as well as methods to measure 
the dose from ?2*Rn and its daughters. The most expensive meth- 
ods for assessing background levels of radioactive materials around 
uranium mills allow a determination of uranium, thorium, and 
radium in water, soil, and vegetation, as well as air. The method- 
ologies are organized by their increasing capital and operating 
costs. The more expensive techniques provide a better evaluation of 
the mill contribution to the environment. There is no single univer- 
sal technique that is applicable to all mills. 


6249 (NUREG/CR—1412) Systems for continuous 
measurement of airborne radon-222 concentration and work- 
ing level. Momeni, M.H.; Zielen, A.J.; Miranda, J.E. Jr.; 
Kretz, N.D.; Kisieleski, W.E. (Argonne National Lab., IL 
(USA)). Apr 1980. Contract W-31-109-ENG-38. 48p. 
(ANL/ES—88). NTIS, PC A03/MF AOl1 - GPO. File 
Number T186002761. 

A system for continuous and simultaneous measurement of 
airborne radon concentration and working level (WL) has been de- 
veloped. It has detection limits of about 0.05 pCi/L of radon and 5 
x 10-* WL for a one-hour integration period. The system, designat- 
ed CRWM (Continuous Radon and Working Level Monitor), con- 
tinuously samples air, flowing at less than 100 L/min, taken about 
75 cm above the ground. The air is passed through a 47-mm mem- 
brane filter where the airborne particulates and ions are removed. 
A fraction (1 L/min) of this filtered air, is subsequently passed 
through a 2000-cm® aluminum scintillation cell in which radon con- 
centration is determined by counting alpha scintillations. Working 
level is determined from polonium-218 and polonium-214 activities 
on the filter using a 490-mm? silicon diffused junction detector and 
a 1024-channel analyzer (alpha spectroscopy). Calibration proce- 
dures are discussed. Comparison of calibration factors measured 
over a relative-humidity range of 0 to 70% did not indicate a mois- 
ture dependence. Theoretical bases for measurement of radon and 
working level are developed. Diurnal variation of radon concentra- 
tion is simulated using a sinusoidal function. A typical time varia- 
tion of radon and working level measured in the vicinity of a mill is 
presented, and measurement techniques are reviewed. 


6250 (PB—85-234649/XAB) Environmental Radiation 
Data, Report 40. October-December 1984. Gunter, J.W. (En- 
vironmental Protection Agency, Montgomery, AL (USA). 
Eastern Environmental Radiation Facility), Mar 1985. 49p. 
(EPA/520/5—85/022). NTIS, PC A03/MF AO1. 

Environmental Radiation Data (ERD) is compiled and dis- 
tributed quarterly by the Office of Radiation Programs Eastern En- 
vironmental Radiation Facility (EERF), Montgomery, Alabama, 
and contains data from the Environmental Radiation Ambient Mon- 
itoring System (ERAMS). The ERAMS is comprised of nationwide 
sampling stations that provide air, surface and drinking water, and 
milk samples from which environmental radiation levels are de- 
rived. The radiation analyses performed on these samples include 
gross alpha and gross beta levels, gamma analyses for fission prod- 
ucts, and specific analyses for uranium, plutonium, strontium, 
iodine, radium, krypton, and tritium. 


6251 (CE-Trans—7541) Preliminary study of the role of 
aerosols in the transfer of certain radionuclides from the 
marine environment to the land environment. Fraizier, A.; 
Masson, M.; Guary, J.C. Translated from Journal de Re- 
cherches Atmospheriques ; ; 11: No. 1, 49-60(1977). 18p. NTIS 
(US ee Only), PC A02/MF AOl. File Number 
DE8690015 

The idan of a land lichen Ramalina scopulorum was 
observed in a coastal area of the Cotentin. Measurements of '*Ru, 
87Cs, 4Ce, 38Py, 2°Pu, and *°Pu showed a decrease in the ra- 
dioactivity of the species with increasing distance from the shore. 
The observed gradients might be the result of a transfer of radionu- 
clides by aerosols from the marine environment to the land envi- 
ronment. 
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6252 Influence of arthropods on ecosystems. Seastedt, 
T.R.; Crossley, D.A. Jr. (Kansas. State Univ., Manhattan). 
BioScience; 34: No. 3, 154-161(Mar 1984). 

Arthropod interactions with plants and microbes influence 
the amounts of living and dead organic matter and transfers of nu- 
trients in terrestrial ecosystems. Arthropods in the canopy have 
their greatest effect on mobile elements such as potassium, whereas 
soil detritivores influence mineralization rates of less mobile ele- 
ments such as nitrogen, phosphorus, and calcium. Nominal (base- 
line) herbivory and detritivory combine to speed nutrient cycling 
and reduce standing crops of decaying plant materials. 49 refer- 
ences, 1 figure, 3 tables. 
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6253 Capturing woodpecker nestlings with a noose - a 
technique and its limitations. Jackson, J.A. North American 
Bird Bander; 7: No. 3, 90-92(Jul-Sep 1982). Contract AS05- 
TTEV05461. 

When the light is blocked, a woodpecker nestling raises its 
head and leans back on a tripod formed by its calloused heels and 
the fleshy part of its tail. The researcher can use this innate re- 
sponse as an aid to capture nestlings for banding and study. The 
author developed and used a noose to capture woodpecker nes- 
tlings of most species found in eastern North America. The noose is 
constructed from a piece of flexible plastic or rubber tubing 
through which monofilament nylon is threaded and attached at one 
end. Several hundred woodpecker nestlings younger than ten days 
old have been captured with no mortality and very few bruises. 3 
references, 2 figures. 
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REFER ALSO TO CITATION(S) 6259 


6254 (PB—85-233492/XAB) Ambient monitoring for 
PCB near three landfills in the Bloomington, Indiana area. 
Final report, August 1982-July 1984. Sgontz, D.L.; Howes, 
J.E. (Battelle Columbus Labs., OH (USA)). Jun 1985. 145p. 
NTIS, PC A07/MF AOl1. 

A monitoring program was conducted to determine PCB 
levels in ambient air on and in the vicinity of three landfills in the 
Bloomington, Indiana area. Fixed-height measurements were made 
at locations on the sites where capacitors containing PCB were ex- 
posed (hot spots) and at nominally upwind and downwind loca- 
tions. Vertical PCB concentration profiles were also obtained at 
five elevations (2 to 180 cm) above selected hot spots. Sampling 
was performed over 8-hour daytime periods (approximately 0900- 
1700 hours) and over 24-hour periods at various on- and off-site lo- 
cations. Polyurethane foam (PUF) cartridges used either with Du 
Pont personal-type sampling pumps or EPA-developed high 
volume samplers were used for collection of PCB from the ambient 
air. The quantity of PCB (as Aroclor 1242) in the PUF cartridges 
was determined by extraction and analysis of the extract by elec- 
tron-capture gas chromatography (EPA Method 608). Meteorologi- 
cal conditions were also measured at the sites during the field moni- 
toring period. 


6255 (PB—216184, pp 55-59) Biological uptake and dis- 


tribution of lead in animals. Abdelnour, 
Urbana). 1973. 

From Environmental resources conference; Columbus, OH, 
USA (31 Oct 1972). 

A model is described to predict the uptake, accumulation, 
and distribution of heavy metals and other contaminants in living 
organisms. The model is a multi-compartment, first order linear 
model used to study the uptake, retention, and elimination of heavy 


J. (Univ. of Illinois, 
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metals, especially lead, by animals. The model assumes the contami- 
nant is transferred via the blood. The uptake and elimination follow 
a first order law. This implies that the instantaneous transfer rate 
from any given organ is directly proportional to the amount present 
in the organ. Mass equilibrium is satisfied at any given organ, and 
for the body as a whole. A schematic diagram of the physical flow 
of lead within the body is given. A conceptual or compartmental 
model, and a mathematical model describing the uptake and elimi- 
nation of lead, as derived from describing the uptake and elimina- 
tion of lead, as derived from the conceptual model, given by a set 
of first order linear differential equations with constant parameters, 
are given. An experiment on rats was devised to be used to validate 
the model and to determine the rate constants of the model. The 
preliminary results from the model look promising. 


6256 (SNV-PM—1880) Liming effects on soil chemistry 
in forest stands. Hallbaecken, L.; Popovic, B. (Statens Na- 
tuurvaardsverk, Solna (Sweden)). Feb 1985. 242p. (In Swed- 
ish). NTIS (US Sales Only), PC All/MF AOI. File 
Number DE85752778. 

The aim of the present study has been to investigate the ef- 
fects of liming on soil chemistry (pH, base saturation, cation ex- 
change capacity, total carbon and total nitrogen) and humus mor- 
phology, and also to extablish the duration of these effects. During 
1980-1982 sixteen forest sites with liming experiments were investi- 
gated. The sites receive very different amounts of acid deposition. 
The most frequently used lime applications were 5 and 10 ton 
CaCO sub per hectare. The lime was applied without tillage except 
for one experiment. In the experiments there are also plots fertilized 
with N, PK or NPK in combination with lime. Soil samples of sur- 
face area or volume were collected from the humus layer and from 
the mineral soil. The geographical distribution of the sites causes a 
large variation in chemical features and other abiotic and biotic 
stand properties. In most of the experiments with 10 ton CaCO sub 
per hectare, some liming effects on the humus morphology could 
be observed. The results show that pH and base saturation increase 
rather rapidly after liming in the humus layer and in the upper part 
of the mineral soil. This effect remains for a long period of time. 
Titratable acidity decreases after liming. As with the other chemi- 
cal properties the effect is most pronounced in the humus layer. 
Liming also seems to cause an increase of the cation exchange ca- 
pacity in the humus layer and the mineral soil. This alteration 
seems to be connected with the observed change in humus struc- 
ture. Because of the natural variability, no effects on the carbon- 
nitrogen ratio could be observed. Soil samples were also analysed 
for total calcium content. The results show that added calcium can 
remain for a very long period in the soil profile. In this report we 
also present an empirical model for calculating the lime require- 
ment of forest soils. 


6257 (SNV-PM—1908) Aerosol dry deposition of heavy 


metals and acids to forest ecosystems. Wiman, B. (Statens 
Natuurvaardsverk, Solna Pe es Dec 1984. 65p. (In 
Swedish). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE85752779. 

Results from wind tunnel studies of aerosol deposition are 
given, among them scanning electron micrographs analysing needle 
surfaces. A mathematical model developed within the project is de- 
scribed conceptually. The basic patterns of model generated con- 
centration and deposition rate profiles from an open field reference 
into a forest stand are shown. These results show significant in- 
creases of deposition rates around the forest edge. Field data from a 
representative coniferous forest area with a moderately high atmos- 
pheric background are given with respect to aerosol composition 
contributing sources and horizontal (open field into the forest) and 
vertical (downwards from the canopy top) concentration profiles 
for some of the 15 components analysed (nitrate, sulphur, chloride, 
potassium, calcium, titanium, vanadium, chromium, manganese, 
iron, nickel, copper, zinc, bromium, and lead). Model and field re- 
sults agree well. The model is used operationally to calculate the 
deposition rates of the various components in the field data base. 
Results from associated parts of the project are commented on: 
direct analyses of spruce seedlings exposed in the field and highly 
time resolved measurements above and within a spruce stand. The 
conclusions emphasize that research, presentation and monitoring 
with respect to the deposition rate levels in forested areas must 
focus on the complexity of the landscape. The frequency of air- 
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masses with extreme deviations from a mean situation must be clari- 
fied. The potential for ecosystems may well be underestimated if 
data on mean regional deposition rate levels are not combined with 
information on the deposition rate pattern, well resolved in space 
and time. 


6258 (SNV-PM—1910) Metal pollution in forest soils. 
Biological effects. Tyler, G.; Bengtsson, G.; Folkeson, L.; 
Gunnarson, T.; Rundren, S.; Ruhling, Aa.; Soederstroem, B. 
(Statens Natuurvaardsverk, Solna (Sweden)). Dec 1984. 
63p. (In Swedish). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE85752776. 

Results of five-years’ research on the effects of copper-zinc 
pollution on soil organisms and processes are presented. The area 
studied was the coniferous woodland surrounding the Gusum brass 
mill in the province of Oestergoetland, southeast Sweden. The aims 
were to characterize species composition and soil biological activity 
at varying degree of pollution from air deposition. Interactions be- 
tween species and species groups were also considered and func- 
tional properties of taxa with varying tolerance are discussed. It is 
one of the most extensive studies of this kind ever performed. 


5103 RADIOACTIVE MATERIALS MONITORING 
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REFER ALSO TO CITATION(S) 4988, 5015, 6266, 6866 


6259 (BNL—51884) 1984 environmental monitoring 
report. Day, L.E.; Miltenberger, R.P.; Naidu, J.R. (eds.). 
(Brookhaven National Lab., Upton, NY (USA)). Apr 1985. 
Contract AC02-76CH00016. 96p. NTIS, PC A0S5S/MF AOI; 
1; GPO Dep. File Number DE86003121. 

The environmental monitoring program has been designed to 
ensure that BNL facilities operate such that the applicable environ- 
mental standards and effluent control requirements have been met. 
A listing, as required by DOE Order 5484.1 of BNL facilities, of 
environmental agencies and permits is provided in the Environmen- 
tal Program Information Section 3.0, Table B. Since the aquifer un- 
derlying Long Island has been designated a “sole source” aquifer, 
the Environmental Protection Agency (EPA) Drinking Water 
Standards have been used in the assessment of ground water data. 
However, the limits prescribed in the regulations are not directly 
applicable to the monitoring well data since (1) the standards apply 
to a community water supply system, i.e., one serving more than 25 
individuals, and (2) the standards represent an annual average con- 
centration. Since the monitoring wells are not components of the 
Laboratory’s water supply system, the EPA drinking water stand- 
ards are employed as reference criteria to which the surveillance 
well data is compared. The standards also serve as guidance levels 
for any appropriate remedial action. 36 refs., 9 figs., 40 tabs. 


6260 (CONF-831025—35) Environmental a 
for an intrinsic germanium well detector. Stegnar, P.; El- 
dridge, J.S.; Teasley, N.A.; Oakes, T.W. (Oak Ridge Na- 
tional Lab., TN (USA). 1983. Contract AC05-840R21400. 
Tp. Q02/MF A01; GPO Dep. File Number DE86003080. 

From 26. ORNL-DOE conference on analytical chemistry in 
energy technology; Knoxville, TN, USA (11 Oct 1983). 

The overall performance of an intrinsic germanium well de- 
tector for '**I measurements was investigated in a program of envi- 
ronmental surveillance. Concentrations of '*°I and ''I were deter- 
mined in thyroids of road-killed deer showing the highest activities 
of '5] in the animals from the near vicinity of Oak Ridge National 
Laboratory. This demonstrates the utility of road-killed deer as a 
bioindicator for radioiodine around nuclear facilities. 6 refs., 2 figs., 
3 tabs. 


(DOE/EV/10305—16) Uptake and kinetics of 

Re, 210Pb and ?!°Po in big sagebrush. Simon, S.L. (Colo- 

rado State Univ., Fort Collins (USA)). 1985. Contract 

AC02-79EV 10305. 182p. NTIS, PC A09/MF AOl1; 1; GPO 
Dep. File Number DE86003156. 

Root uptake of ?°Ra, 7!°Pb and 7!°Po by mature sagebrush 

was studied using a soil injection method for spiking the soil with 
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minimal root disturbance. The main objective was to measure vege- 
tation concentrations and determine concentration ratios (CR’s) due 
to root uptake as a function of time in mature big sagebrush. Con- 
centration ratios obtained in mature vegetation and in steady-state 
situations may be valuable in assessing the impact of uranium 
mining and milling. The vegetation was sampled approximately 
every 3 months for a 2 year period. Significant levels of activity 
were detected in the vegetation beginning at the first sampling (81 
days after soil injection for ?*Ra, 28 days for *°Pb and *!°Po). 
There was an exponential decrease in concentration to an apparent 
steady-state value. Mean values (geometric) of the data pooled over 
the second year period indicated that the steady-state CR’s for 
226Ra, #°Pb and 7!°Po, as determined in mature sagebrush, were 
0.04, 0.009, and 0.08, respectively. A three compartment mathemati- 
cal model was formulated to help understand mechanisms of plant 
uptake and to predict, if possible, the concentration of ?*Ra, **°Pb 
and #!°Po in vegetation as a function of time after soil spiking. A 
numerical solution was determined by ‘calibrating’ the general 
model solution with constants determined from regressions of con- 
centrations in vegetation, soil leaching and leaf leaching data. Vali- 
dation of the model is currently not possible because of an absence 
of similar time-dependent uptake studies. 168 refs., 19 figs., 18 tabs. 


6262 (EIR—550) Radionuclide sorption database for 
Swiss safety assessment. McKinley, I.G.; Hadermann, J. 
(Eidgenoessisches Inst. fuer Reaktorforschung, Wuerenlin- 
gen (Switzerland)). Oct 1984. 109p. (NAGRA-NTB—84- 
40). NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE85703295. 

Recommended sorption data for use in transport models for 
a Swiss High-Level Waste repository are presented. The models 
used in ‘Project Gewaehr 1985’ assume linear sorption isotherms 
and require elemental partition coefficient (Kd) data. On the basis 
of a literature search ‘realistic’ Kd data for 22 elements have been 
selected for weathered crystalline rock and sediments in contact 
with a reducing groundwater and also sediments with a less reduc- 
ing groundwater. In an appendix sorption data for 28 elements on 
bentonite backfill are given. These data are supplemented with 
‘conservative’ estimates taken to represent minimum reasonable 
values. Available data are discussed for each element clearly exhib- 
iting (i) the large gaps in knowledge, (ii) their unbalanced distribu- 
tion between different elements and, hence, (iii) the need for further 
experiments in the laboratory, the field and analogue studies. An 
overview of the theoretical concepts of sorption, experimental 
methodology and data interpretation is given in order to put the 
values into context. General problem areas are identified. 


6263 (KURRI-TR—239, pp 50-58) Rapid measurement 
of spatial gamma-ray by using automobile (ship). Sakagami, 
Masanobu (Kanazawa Univ. (Japan)). 1983. (In Japanese). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86780114. (CONF-8207121—). 

From Study meeting on current status of environmental radi- 
ation monitoring; Kumatori, Osaka, Japan (15 Jul 1982). 

The methods of car-borne measurement of terrestrial radio- 
activity are described. The in-situ gamma-ray spectrometry was 
made by using a multichannel pulse height analyzer with a Nal(T1) 
scintillation detector loaded on an automobile. The continuous re- 
cording of car-borne measurement was performed. The result of 
measurement in a tunnel showed the geological features. A map of 
the radiation level in Mihama Town was made from the result of 
measurement. A portable multi-channel survey meter was designed 
and constructed to identify the component of radiation. By using 
this survey meter, the investigation of the environmental radiation 
level in Noto Peninsula in Ishikawa Prefecture was performed. The 
results showed the state of geological features and the decrease of 
cosmic ray component in a tunnel. It is possible to load the detec- 
tor on a ship. The spatial distribution of radiation on the sea was 
measured. The effects of rocks, a bridge and banks were seen. 


6264 (KURRI-TR—239, pp 79-86) Field measurement 
of environmental radiation by using various detectors. Nishi- 
hara, Hiroaki; Kaneko, Toshiaki; Mizuguchi, Sadaomi 
(Ehime Prefectural Research Inst. for Environmental Sci- 
ence, Matsuyama (Japan)). 1983. (In Japanese). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86780114. 
(CONF-8207121—). 
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From Study meeting on current status of environmental radi- 
ation monitoring; Kumatori, Osaka, Japan (15 Jul 1982). 

The characteristics of various detectors based on field meas- 
urement and the characteristics of measuring points are described. 
The detectors used for the measurement were a Nal(T1) scintilla- 
tion detector, an organic scintillation survey meter, a high pressure 
ionization chamber and a spherical NaI(T1) scintillation spectrome- 
ter. Field measurement was made at 8 points in Ehime Prefecture 
for the period from September, 1980, to March, 1982. The measure- 
ment was made at the points of 1 m high from the ground surface. 
Comparison among the detectors was made. The results of meas- 
urement with the spherical NalI(T1) detector and the high pressure 
ionization chamber were in good agreement. The dispersion of the 
measured data with the ion chamber was the smallest. The result of 
measurement with the Nal(T1) scintillation detector showed high 
counting efficiency for low energy gamma-ray. The efficiency of 
the organic scintillation survey meter decreased at higher energy. 
Comparison among the measured results at the measuring points 
was made. The time variation of the measured results showed a 
maximum in February, 1982, which may be an effect of rainfall. As 
the results of this study, it can be said that it is necessary to pay 
attention to the use of a Nal(T1) scintillation detector for the meas- 
urement of environmental radiation. Because of the large dispersion 
of the measured data, comparison measurement is necessary for the 
organic detector. 


6265 Transport of radon from soil into residences. Na- 
zaroff, W.W.; Nero, A.V. (Lawrence Berkeley Lab. Univ. 
of California, Berkeley, CA, USA). pp 15-20 of Indoor air 
2. Radon, passive smoking, particulates and housing epide- 
miology. Berglund, B.; Lindvall, T.; Sundell, J. (eds.). 
Stockholm, Sweden; Statens Raad foer Byggnadsforskning 
(1984). (CONF-840803—Pt.2). 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

To develop effective monitoring and control programs for 
indoor radon it is important to understand the causes of the broad 
range of concentrations that has been observed. Measurements of 
indoor radon concentration and air-exchange rate in dwellings in 
several countries indicate that this variability arises largely from 
differences among structures in the rate of radon entry. Recent evi- 
dence further suggests that the major source of indoor radon in 
many circumstances is the soil adjacent to the building foundation 
and that pressure-driven flow, rather than molecular diffusion, is 
the dominant transport process by which radon enters the build- 
ings. Key factors affecting radon transport from soil are radon pro- 
duction in soil, flow-inducing mechanisms, soil permeability, and 
building substructure type. 
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6266 (RHO-HS-SR—84-13-P) Rockwell Hanford Oper- 
ations Environmental Surveillance. Annual report, Calendar 
Year 1984, Conklin, A.W.; Elder, R.E.; Egert, G.W.; 
Brekke, D.D.; Osborne, W.L. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford r- 
ations). Sep 1985. Contract AC06-77RL01030. 156p. Ss, 
PC A08/MF AOI; 1; GPO Dep. File Number DE86002976. 

The Environmental Surveillance Program functions to assess 
the impact of Rockwell Hanford Operations (Rockwell) activities 
on the environment in the Separations Area (200 East and West 
Areas) and to determine trends in the levels of environmental radio- 
activity. This report presents and interprets environmental levels of 
radioactivity found in the Separations Area during 1984. The Envi- 
ronmental Surveillance Program includes sampling and radiological 
analysis of ambient air, surface water, groundwater, sediments, soil, 
and biota. It also includes external radiation measurements and radi- 
ological surveys of waste disposal sites, radiological control areas, 
and roads. The 1984 data are summarized. 64 figs., 20 tabs. 


6267 (UCRL—93424) Facility for large-scale hazardous 
gas testing including recent test results. Koopman, R.P. 
(Lawrence Livermore National Lab., CA (USA)). Sep 1985. 
Contract W-7405-ENG-48. 36p. (CONF-851246—1). NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86001652. 
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From Hazardous materials management conference and exhi- 
bition; Long Beach, CA, USA (3 Dec 1985). 

The US Department of Energy (DOE) is in the process of 
constructing a spill test facility for liquefied gaseous fuels and other 
hazardous materials in the Frenchman Flat basin on the Nevada 
Test Site (NTS) as shown in Fig. 1. The Lawrence Livermore Na- 
tional Laboratory (LLNL) is assisting DOE in construction of that 
facility and will be assisting with facility operation when construc- 
tion is complete in January 1986. The facility is designed: (1) to dis- 
charge, at a controlled rate, a known amount of hazardous test fluid 
onto the surface of the dry lake bed; (2) to monitor and record 
process operating data, meteorological data, downwind gas concen- 
tration data, and other data as is required for the experiment; and 
(3) to provide a means to control and monitor these functions from 
a remote location. This design is described in detail by Johnson and 
Thompson, 1984. The spill facility consists of two generally sepa- 
rate process systems. The larger and more complex of the two is 
designed to handle cryogenic fluids such as LNG. The noncryo- 
genic spill system is designed to handle fluids which are normally 
stored and shipped as pressurized liquids, such as ammonia. The 
NTS and the surrounding Nellis Air Force Range is remote and 
not open to public access. The area downwind of the spill facility is 
essentially unpopulated with access strictly controlled all the way 
to the Nellis boundary, 60 km (40 mi) away. This will allow testing 
with hazardous and toxic substances which could not be done any- 
place else in the US. 
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6268 (DOE/OR/21400—T202) Size distribution of 
planktonic autotrophy and microheterotrophy in DeGray and 
West Point reservoirs: a comparative study. Final report. 
Kimmel, B.L.; Groeger, A.W. (Oak Ridge National Lab., 
TN (USA)). Sep 1985. Contract AC05-840R21400. 53p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE86000319. 

Particle size is an important determinant of food resources 
available to planktonic consumers and of the efficiency of energy 
transfer through planktonic foodwebs. Thus, the environmental fac- 
tors controlling the size distributions of planktonic autotrophy 
(algal photosynthesis) and microheterotrophy (bacterial heterotro- 
phic activity) are of considerable ecological interest. To examine 
hypotheses regarding their environmental control, we compared 
the size distributions of planktonic autotrophy and microhetero- 
trophy within and between oligotrophic DeGray Reservoir (Arkan- 
sas) and eutrophic West Point Reservoir (Alabama-Georgia). Natu- 
rally occurring assemblages of reservoir phytoplankton and bacter- 
ioplankton were radiolabeled with sodium ‘C-bicarbonate and 
sodium *H-acetate and were size fractionated by filtration through 
polycarbonate membrane filters. 92 refs., 12 figs., 7 tabs. 


6269 (FWS/OBS—82/11.20) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (Gulf of Mexico). White shrimp. Muncy, R.J. 
(Mississippi State Univ., Mississippi State (USA). Mississippi 
Cooperative Fish and Wildlife Research Unit). Sep 1984. 
28p. (TR-EL—82-4). NTIS, PC A03/MF A01. File Number 
T1I86900190. 

They are prepared to assist in environmental impact assess- 
ment. The white shrimp, Penaeus setiferus, is the second most abun- 
dant species in the Gulf of Mexico shrimp fishery, the most valua- 
ble fishery in the United States. It serves as food for many fishes 
and is sold in the bait industry. Spawning occurs in at least 27 ppt 
salinity at water depths of 8 to 31 m, from April through Septem- 
ber. Postlarvae move on flood tides into inshore estuarine nursery 
areas; peak abundances are in June and September. Juvenile white 
shrimp move farther inland than do brown shrimp and prefer shal- 
low water with soft substrate. Growth of 1.6 mm per day occurs at 
water temperatures above 20°C before the shrimp move offshore 
when inshore waters begin to cool in fall. Juveniles and adults 
return inshore when water temperatures increase in fall or the fol- 
lowing spring. Survival at 8° to 30°C was related to temperature 
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and salinities. Juvenile and adult white shrimp are omnivorous, se- 
lective-particulate, benthic feeders. Population abundance has been 
correlated with coastal marshes and freshwater inflows. Maintain- 
ing suitable nursery grounds will decide the future of Gulf Coast 
white shrimp resources. 71 refs. 2 figs. 


6270 (FWS/OBS—82-11.31) Species profiles: life histo- 
ries and environmental requirements of coastal fisheries and 
invertebrates (Gulf of Mexico). Common rangia. LaSalle, 
M.W.; de la Cruz, A.A. (Mississippi State Univ., Mississippi 
State (USA). Dept. of Biological Sciences). Apr 1985. 28p. 
(TR-EL—82-4). NTIS, PC A03/MF A0Ol1. File Number 
TI86900192. 

The common rangia (Rangia cuneata) is common inhabitant 
of shallow, low salinity (zero to 18 ppt) estuaries along the north- 
ern Gulf of Mexico. The population density of rangia may exceed 
1000 clams/m*. Rangia spawn between March and November, fol- 
lowing a sudden rise or fall of salinity of 5 to 10 ppt. Juvenile 
clams develop rapidly, settling after about 7 days. Juveniles tolerate 
salinity and temperature extremes of 2 to 20 ppt and 8 to 32°C. The 
growth rate of clams ranges from zero to 20 mm per year depend- 
ing on conditions. Clams may live 15 years or more, attaining a 
maximum length of about 94 mm. Rangia are found in a wide range 
of substrate from sand to soft mud. Rangia are filter feeders, ingest- 
ing large amounts of detritus and phytoplankton, and are the prey 
of large number of fish, crustaceans, mollusks, and ducks. Deposits 
of fossil shell material are dredged for a number of industrial pur- 
poses. 82 ref., 2 figs., 2 tabs. 


6271 (FWS/OBS—82-11.33) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (North Atlantic). American lobster. MacKenzie, 
C.; Moring, J.R. (Maine Univ., Orono (USA). Maine Coop- 
erative Fishery Research Unit). Apr 1985. 30p. (TR-EL— 
82-4). NTIS, PC A03/MF AOl1. File Number T186900194. 

This species profile is a literature summary of the taxonomy, 
morphology, distribution, life history, and environmental require- 
ments of the American lobster (Homarus americanus). These spe- 
cies profiles are designed to assist in the preparation of environmen- 
tal impact assessments. The American lobster is a valuable commer- 
cial shellfish. After spawning, lobsters undergo a series of molts; as 
adults they live in coastal and offshore waters. Lobsters are cap- 
tured in baited traps and incidentally in trawls. About 5 to 6 million 
pounds were captured commercially in 1983, a downward trend 
from 1971. Major environmental factors affecting reproduction, 
growth, and survival are water temperature, oxygen concentration, 
salinity, and substrate. 82 refs., 2 figs., 3 tabs. 


6272 (FWS/OBS—82-11.34) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (South Florida). Striped mullet. Collins, M.R. 
(Florida Univ., Gainesville (USA). Dept. of Zoology). Apr 
1985. 22p. (TR-EL—82-4). NTIS, PC A02/MF A0Ol. File 
Number TI86900195. 

This species profile provides a literature summary of the tax- 
onomy, morphology, distribution, life history, biological and physi- 
cal environments, and environmental requirements of the striped 
mullet. The striped mullet (Mugil cephalus) is a valuable food fish 
and baitfish. About 31 million pounds were landed in Florida in 
1981. Striped mullet are caught with hook and line, trammel nets, 
gill nets, and seines, and by snagging. Some striped mullet spawn 
along beaches, but they usually spawn offshore in relatively deep 
(to 1800 m) cool waters. Juveniles spend their first year in salt 
marshes, estuaries, and coastal waters. Striped mullet usually avoid 
water colder than 16°C. 37 refs., 3 figs., 2 tabs. 


6273 (FWS/OBS—82-11.36) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (Gulf of Mexico). Red drum. Reagan, R.E. (Mis- 
sissippi State Univ., Mississippi State (USA). Dept. of Wild- 
life and Fisheries). Jun 1:85. 27p. (TR-EL—82-4). NTIS, 
PC A03/MF AO1. File Number T186900196. 

The red drum (Sciaenops ocellatus) is an estuarine dependent 
species. It spends its entire life in estuaries or nearshore coastal 
waters of the Gulf of Mexico. Red drum spawn from mid-August 
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to November; peak spawning is from mid-September through Octo- 
ber. Larvae and juveniles remain in estuaries and adults live along 
the coast and in passes. Commercial landings in Louisiana (1971-81) 
ranged from 723,700 to 2,212,500 Ib. Texas closed commercial fish- 
ing in 1979. In most Gulf States, the sport catch usually exceeds 
commercial landings. There are few data on population dynamics 
of the species. Larval and juvenile red drum eat primarily inverte- 
brates; adults feed on fish, shrimp, and crabs. Red drum tolerate a 
wide range of temperatures (2° to 37.5°C) and salinities (0.14 to 50 
ppt). 47 refs., 2 figs., 10 tabs. 


6274 (FWS/OBS—82-11.39) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (South Florida). White mullet. Collins, M.R. 
(Florida Univ., Gainesville (USA). Dept. of Zoology). May 
1985. 17p. (TR-EL—82-4). NTIS, PC A02/MF AOl. File 
Number T186900198. 

The white mullet (Mugil curema) is a valuable baitfish. 
Adults spawn offshore, and are seldom found at low salinities. Ju- 
veniles spend the summer of their first year in estuaries. White 
mullet are caught with trammel nets, nets, and seines. About 
660,000 pounds were landed in 1981. The species is adapted to trop- 
ical temperatures, with an optimum of about 28°C. 11 refs., 4 figs., 
1 tab. 


6275 (FWS/OBS—82-11.41) Species profiles: life histo- 
ries and environmental requirements of coastal fishes and in- 
vertebrates (mid-Atlantic). Hard clam. Stanley, J.G. (Maine 
Univ., Orono (USA). Maine Cooperative Fishery Research 
Unit). Feb 1985. 34p. (TR-EL—82-4). NTIS, PC A03/MF 
A01. File Number TI86900200. 

This species profile is a literature summary on the taxonomy, 
morphology, range, life history, and environmental requirements of 
the hard clam (Mercenaria mercenaria). The species profiles are de- 
signed to assist in environmental impact assessments. The hard clam 
is the most extensively distributed commercial clam in the United 
States. They spawn offshore in summer when water temperatures 
are between 18° and 30°C. The eggs and larvae are carried by cur- 
rents into estuaries, where seed clams set on sand or pebbles. Seed 
clams that lack cover of shells or stone largely perish because of 
predation. Adults filter-feed on phytoplankton and particulate mate- 
rial. Adults survive temperatures of -6° to 30°C and salinities of 10 
to 35 ppt, and can withstand freshwater for several days by closing 
their shell. When the shell is closed, they must tolerate anoxic con- 
ditions, and they survive less than 1 mg/1 oxygen in the water for 
several days. Even the larvae toterate 0.5 mg/l of oxygen. 130 
refs., 4 figs., 1 tab. 


6276 (IAEA-R—2196-F) Isotope techniques in catch- 
ment behaviour studies with particular emphasis on snowmelt 
runoff investigations. Final report for the period 15 December 
1978-31 March 1982. Yurtsever, Y. (International Atomic 
Energy Agency, Vienna (Austria)). May 1984. 66p. NTIS 
(US Sales Only), PC A04/MF AO0Ol. File Number 
DE85703297. 


The dynamics of runoff occurring mainly by snowmelt have 
been investigated by the aid of environmental isotopes. Regular 
samples collected from river water and snow cover throughout 
1978 to 1981 at two selected catchment basins in eastern Turkey 
were analysed for their oxygen-18, deuterium and tritium contents. 
The tritium results together with detailed hydrological and hydro- 
meteorological data have enabled to study the time distribution of 
various component flow systems involved in the total runoff result- 
ing from snowmelt. 


6277 Population dynamics of Ludwigia leptocarpa (Ona- 
graceae) and some factors affecting size hierarchies in a natu- 


ral population. Dolan, R.W.; Sharitz, R.R. (Univ. of Geor- 
gia, aso Journal of Applied Ecology; 712: No. 3, 1031- 

Germination cohorts of Ludwigia leptocarpa, a semi-aquatic 
annual plant, were marked in the field at time of establishment and 
followed through the 1981 and 1982 growing seasons at a site in 
southern South Carolina. Data from each cohort were pooled to 
determine demographic characteristics of the population as a 
whole, then analylzed separately to determined the effect of time of 
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germination on survivorship, relative growth rate, and adult size. 
Changes in numbers of L. leptocarpa fit a Deevey Type II survi- 
vorship curve. This and other characteristics of the species classify 
it as r-selected. Aspects of the life history may reflect a bet-hedging 
strategem that ensures establishment. Differences in the time of ger- 
mination are not responsible for differences in adult size, even when 
early-germinating plants have as many as 35 days more for growth 
than late germinators. This, and the fact that differences occur even 
within single cohorts, implies that factors other than time of germi- 
nation must influence plant size. 


5202 CHEMICALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 4748, 4875, 4876, 4877, 4891, 5205, 6205, 
6216, 6217, 6221, 6222, 6241, 6254, 6432, 6443 


6278 (BNL—51757-Vol.1, pp 1.1-1.6) Marine sulfur 
chemistry and the air/sea exchange of volatile organic sulfur 
compounds. Andreae, M.O. (Florida State Univ., Tallahas- 
see). Apr 1984. NTIS, PC All/MF AOl. File Number 
DE85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

At a concentration of 28.2 mmol/kg, sulfate is one of the 
major anions in seawater. Starting from sulfate, two major path- 
ways represent the biogeochemistry of sulfur in the marine environ- 
ment: dissimilatory sulfate reduction in anoxic environments and as- 
similatory sulfate reduction required to satisfy the organic sulfur re- 
quirements of marine biota. Volatile reduced sulfur compounds are 
formed along both pathways, and can be exchanged between the 
oceans and the atmosphere, given suitable conditions. 10 references, 
4 figures, 1 table. 


$279 (BNL—51757-Vol.1, pp 2.1-2.5) Overview of mass 
transport considerations pertinent to reactions of atmospheric 
gases in natural waters. Astarita, G. (Univ. of Naples, Italy). 
Apr 1984. NTIS, PC All/MF AOl. File Number 
DE85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Fluid mechanics of gas-liquid systems and hydrodynamic 
models for mass transport in the liquid phase are discussed. 12 ref- 
erences. 


6260 (BNL—51757-Vol.1, pp 3.1-3.8) Free radical proc- 
esses at the interface water/semiconductor. Bahnemann, D.; 
Henglein, A.; Lilie, J.; Spanhel, L. (Hahn-Meitner-Institut 
fuer Kernforschung Berlin, Germany, F.R.). Apr 1984. 
NTIS, PC A11/MF AOl. File Number DE85002603. 
(CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
wen, ee — 7 ghee Apr 1984). 

pairs are formed by direct band gap irradiation 

of colloidal , only scavengers adsorbed on the particles surface 
can efficiently compete with the electron-hole recombination. The 
remaining excess e~ or h* are well characterized by their absorp- 
tion spectra peaking around 620 or 475 nm, respectively. They are 
both log-lived enough to participate in diffusion-controlled reac- 
tions with the bulk. 27 references, 5 figures. 


6281 (BNL—S51757-Vol.1, pp 7.1-7.8) Comparison of 
photolysis and substitution decomposition rates of methyl 
iodide in the ocean. Zika, R.G.; Gidel, L.T.; Davis, D.D. 
(Univ. of Miami, FL). Apr 1984. NTIS, PC All/MF AOl1. 
File Number DE85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Measurements of the quantum yield of methyl iodide (CHsI) 
in seawater and other solvents were made in order to determine the 
potential of direct photolysis to compete in global surface waters 
with the decomposition of CHsI via S/sub n/? (substitution, nucleo- 
philic, bimolecular) reaction with Cl” ion. Correlations in concen- 
trations of CHsI and its decomposition products, CHsCl and 
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CHsBr, may be destroyed by either faster transport or primary pro- 
duction processes for CHsI*. 14 references, 3 figures, 1 table. 


6282 (BNL—51757-Vol.1, pp 14.1-14.6) Steady state 
singlet oxygen concentrations in natural waters measured 
using furfuryl alcohol. Haag, W.R.; Hoigne, J.; Gassman, E.; 
Braun, A.M. (Swiss Federal Institute for Water Resources 
and Water Pollution Control, Duebendorf, Switzerland). 
Apr 1984. NTIS, PC Al1l/MF AO0l. File Number 
DE85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

One possible way chemicals may be transformed in natural 
waters is by reaction with excited state (singlet) oxygen (102). 
Singlet oxygen is formed upon sunlight absorption by dissolved or- 
ganic carbon compounds (DOC) and subsequent energy transfer 
from the electronically excited DOC to ground state oxygen. Rate 
constants for reaction of a large number of compounds with 'O, 
have been compiled allowing calculations of environmental half- 
lives of these compounds from the steady state singlet oxygen con- 
centration, (102)/sub ss/. 9 references, 2 figures, 1 table. 


6283 (BNL—51757-Vol.1, pp 24.1-24.13) Photochemis- 
try and oxidation in surface waters. Mill, T. (SRI Interna- 
tional, Menlo Park, CA). Apr 1984. NTIS, PC All/MF 
AOl. File Number DE85002603. (CONF-840489—Vol.1- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

This paper discusses the development of photochemistry and 
environmental chemistry in aquatic systems, pathways for direct 
photolysis and indirect photolysis including photooxidation and sen- 
sitization. 23 references, 3 figures. 


6284 (BNL—51757-Vol.1, pp 25.1-25.11) Indirect pho- 
tolysis and excited states of humic acid. Mill, T.; Winterle, 
J.S.; Fischer, A.; Mabey, W.M.; Tse, D.; Baraze, A. (SRI 
International, Menlo Park, CA). Apr 1984. NTIS, PC Al1/ 
MF AOl. File Number DE85002603. (CONF-840489— 
Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

This article presents information on investigations of indirect 
photolysis involving humic acids in natural waters. 3 references, 8 
figures. 


6285 (BNL—S51757-Vol.1, pp 26.1-26.5) Model calcula- 
tions for activity coefficients. Millero, F.J. (Univ. of Miami, 
FL). Apr 1984. NTIS, PC All/MF AOl. File Number 
DE85002603. (CONF-840489—Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Due to the difficulties of experimentally determining the ac- 
tivity of trace elements it is useful to have models that can be used 
to characterize the speciation of natural waters of a known compo- 
sition. The thermodynamic activity of a dissolved element is direct- 
ly related to the chemical potential of a solute to participate in vari- 
ous geological and biological processes in natural waters. 5 refer- 
ences, 1 table. 


6286 (BNL—51757-Vol.1, pp 27.1-27.14) Nature and 
cycling of dissolved organic matter in the upper ocean. 
Mopper, K. (Univ. of Miami, FL). Apr 1984. NTIS, PC 
Al11/MF AO1. File Number DE85002603. (CONF-840489— 
Vol.1-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The purpose of this presentation is to summarize current 
knowledge on the composition and cycling of dissolved organic 
matter in the sea. Emphasis is placed on the involvement of dis- 
solved organic matter in processes occurring in the upper ocean 
(e.g., top 100 m) and especially at the interface with the atmos- 
phere. 45 references, 6 figures, 2 tables. 
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6287 (BNL—51757-Vol.2, pp 28.1-28.9) Production of 
low molecular weight carbonyls by photochemical oxidation in 
seawater: possible role of Mopper, K.; Sta- 
hovec, W.; Zika, R. (Univ. of Miami, FL). Apr 1984. NTIS, 
PC A09/MF AOl. File Number DE85002457. (CONF- 
840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Through a variety of photochemical processes, dissolved or- 
ganic matter in the photic zone of the sea may be degraded to 
small, oxidized organic matter and free radicals. In order to test 
whether the reactants play a role in the production of low molecu- 
lar weight carbonyls in seawater, a preliminary study with natural 
photosensitizers and sterile-filtered seawater was performed. The 
relative photosensitizing activity of natural sensitizers added to off- 
shore seawater was also examined. 28 references, 4 figures. 


6288 (BNL—51757-Vol.2, pp 29.1-29.7) Photo-redox 
transformations of iron in natural waters. Waite, T.D.; 
Morel, F.M.M.; Palenik, B.P. (Massachusetts Institute of 
Technology, ee Apr 1984. NTIS, PC A09/MF 
AOl. File Number DE85002457. (CONF-840489—Vol.2- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Research on the relationships between iron redox states, or- 
ganic compounds, light and pH - specifically the effect of light, cit- 
rate and an aquatic fulvic acid on the dissolution of iron colloids 
(lepidocrocite and amorphous) - in oxygenated, natural waters is 
discussed. 11 references, 4 figures. 


6289 (BNL—51757-Vol.2, pp 33.1-33.6) Ionic strength 
effects on natural water chemistry. Pytkowicz, R.M. 
(Oregon State Univ., Corvallis). Apr 1984. NTIS, PC A09/ 
MF AOl. File Number DE85002457. (CONF-840489— 
Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Natural waters such as the oceans, lakes, rivers and body 
fluids have one common feature; they are multielectrolyte solutions. 
This complicates the determination of excess properties, activity co- 
efficients, and equilibrium constants. Natural solutions can be of 
two types. Brines and seawater, due to their high ionic strengths 
are ionic media for many processes that do not change the relative 
composition of their major constituents. Then, activity coefficients 
need not be determined for equilibrium processes except for a fun- 
damental understanding, and stoichiometric equilibrium constants 
can be used at given ionic strength. Rivers and lakes, on the other 
hand, are best studied with thermodynamic constants and activity 
coefficients. 


6290 (BNL—51757-Vol.2, pp 34.1-34.7) Ionic strength, 
solubility, and gas ex across the sea surface. Py- 
tokowicz, R.M.; Chen, C.T.A. (Oregon State Univ., Corval- 
lis). Apr 1984. NTIS, PC A09/MF AOl. File Number 
DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The ionic strength and the major ion composition of sea- 
water can be replaced by the salinity S, usually expressed in parts 
per thousand by weight, or by the ionic strength. This replacement 
is possible because the relative major ion composition of seawater is 
essentially constant. A major problem in the study of gas exchange 
at the sea surface is that it cannot be simulated quantitatively in the 
laboratory. In effect, rates of exchange can vary over a 500-fold 
range, depending upon the rate of stirring. Bell jars and other such 
devices placed on the sea surf~ze are also of questionable value be- 
cause they disturb the wind stress, the hydrodynamics and, conse- 
quently, the rates of gas exchange. Oceanographers, therefore, de- 
veloped tools which do not disturb the system. 24 references, 4 fig- 
ures, 2 tables. 
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6291 (BNL—51757-Vol.2, pp 48.1-48.5) Nitrogen spe- 
cies in the aquatic environment pertinent to interaction with 
the atmosphere. Zafiriou, O.C. (Woods Hole Oceanographic 
Institution, MA). Apr 1984. NTIS, PC A09/MF A0O1. File 
Number DE85002497. (CONF-840489—Vol. 2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Some aspects of the nitrogen chemistry of the oceans and 
fresh waters are presented. Major forms of fixed nitrogen, chemis- 
try and photochemistry related to atmospheric chemistry and other 
areas requiring further development to advance understanding of 
surface water chemistry and its coupling to the atmosphere are dis- 
cussed. 16 references, 1 table. 


6292 ats dap -Vol.2, pp 49.1-49.6) Formation and 
decay of secondary radicals derived from seawater. True, 
M.B.; Zafiriou, O.C.; Hoye yon, E. (Woods Hole Oceano- 
graphic Institution, MA). Apr 1984. NTIS, PC A09/MF 
A0Ol. File Number DE85002457. (CONF- -840489—Vol. 2- 
Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

The purpose of this study was to measure rates of any de- 
tectable reactions of Br2~ radicals in natural seawater samples and 
to understand the reactants and kinetics of Br2~/seawater reactions 
in terms of a kinetic model based on rate constants measured in 
simple aqueous solutions. 3 references, 4 figures. 


6293 (BNL—51757-Vol.2, pp 50.1-50.10) Kinetic as- 
pects of sunlight-induced photoreactions in the hydrosphere. 
Zepp, R.G. (Environmental Protection Agency, Athens, 
GA). Apr 1984. NTIS, PC A09/MF A0Ol1. File Number 
DE85002457. (CONF-840489—Vol. 2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

Recent studies of the photoreactions of natural and manmade 
chemicals at trace concentrations in natural water have stimulated 
interest in reliably estimating the rates, i.e. conversions per unit 
time, of these processes under the wide variety of reaction condi- 
tions that exist in the hydrosphere. This paper discusses some of the 
recent research on kinetics of sunlight-induced reactions of organic 
chemicals at very low concentrations in natural waters, with em- 
phasis on investigations of pollutant photoreactions in freshwaters. 
36 references, 5 figures, 1 table. 


6204 (BNL—51757-Vol.2, pp 52.1-52.10) Short-lived 
R. 


oxidants in natural waters. Zi . (Univ. of Miami, FL). 
Apr 1984. NTIS, PC A09/MF- AOl. File Number 
DE85002457. (CONF-840489—Vol.2-Summs.). 

From Gas-liquid chemistry of natural waters conference; 
Upton, NY, USA (1 Apr 1984). 

A large number of the constituents in natural surface water 
environments are short-lived oxidants found in the surface mixed 
layer. The chemistry of several water treatment oxidants is covered 
in this paper. 20 references, 3 tables. 


6295 (DOE/ER/60235—1) Glaciers, ice sheets, and sea 
level: effect of a CO2-induced climatic change. (National Re- 
search Council, Washington, DC (USA). Ad Hoc Commit- 
tee on the Relationship between Land Ice and Sea Level). 
Sep 1985. Contract FG01-84ER60235. 345p. (CONF- 
8409290—). NTIS, PC A15/MF A011; 1; GPO Dep. File 
Number DE86000722. 

From National Research Council conference on ice, sea 
level and a CO/sub 2/-induced climate change; Seattle, WA, USA 
(13 Sep 1984). 

The workshop examined the basic questions of how much 
water has been exchanged between land ice and ocean during the 
last century, what is happening now, and, given existing climate- 
modeling prediction, how much exchange can be expected in the 
next century. In addition, the evidence for exchange was examined 
and gaps in that evidence were identified. The report includes the 
23 presentations made at the workshop, summarizes the workshop 
discussion, and presents the Committee's findings and recommenda- 
tions. Separate abstracts have been prepared for the 23 presenta- 
tions. 
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6296 (DP—1697-2) Comprehensive cooling water study 
annual report. Volume II: introduction and site description, 
Savannah River Plant. Gladden, J.B.; Lower, M.W.; 
Mackey, H.E.; Specht, W.L.; Wilde, E.W. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Jul 1985. Contract AC09-76SR00001. 78p. NTIS, PC 
A05/MF A01; 1; GPO Dep. File Number DE86003081. 

The Comprehensive Cooling Water Study was initiated in 
1983 to evaluate the environmental effecs of the intake and release 
of cooling water on the structure and function of aquatic ecosys- 
tems at the Savannah River Plant. This report presents the results 
from the first year of the two year study and also summarizes re- 
sults from previous studies on aquatic ecosystems of the Savannah 
River Plant. Five major program elements are addressed: water 
quality, radionuclide and heavy metal transport, wetlands ecology, 
aquatic ecology, and endangered species. 63 refs., 13 figs., 7 tabs. 


6297 (DP—1697-3) Comprehensive cooling water study 
annual report. Volume III: water quality, Savannah River 
Plant. Gladden, J.B.; Lower, M.W.; Mackey, H.E.; Specht, 
W.L.; Wilde, E.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Jul 1985. Contract 
AC09-76SR00001. 225p. NTIS, PC A10/MF A0O1; 1; GPO 
Dep. File Number DE86003105. 

Five onsite streams historically have received thermal ef- 
fluents from SRP operations at flows ranging from about 2.5 m°/s 
to 11.3 m*/s and at temperature ranging from 32°C to 70°C. These 
thermal inputs, initiated some thirty years ago, have significantly af- 
fected the physical, chemical, and biological processes previously 
occurring in these streams. Water chemistry analyses of samples 
collected from the Savannah River and onsite streams at SRP were 
initiated in 1959 and 1973, respectively. Historic water chemistry 
data collected under this routine monitoring program from 1973 
through 1982 are summarized. Parameters tested are standard water 
chemistry parameters (temperatures, pH, dissolved oxygen, alkalini- 
ty), nutrients, major ions, and metals. All Savannah River and 
onsite stream nonthermal water quality sites monitored under the 
routine program were consistently in compliance with South Caro- 
lina Class B stream water classification standards. Only the thermal 
station downstream of D Area effluents failed to meet the Class B 
stream temperature standards; the dissolved oxygen standard was 
met at this station. 28 refs. 


6298 (FWS/OBS—80/40.19) Vulnerability of selected 
lakes and streams in the Middle Atlantic region to acidifica- 
tion: a regional survey. Arnold, D.E.; Light, R.W.; Paul, 
E.A. (Pennsylvania State Univ., University Park (USA). 
Pennsylvania Cooperative Fish and Wildlife Research Unit). 
Jun 1985. 148p. NTIS, PC A0O7/MF AO1. File Number 
T1869002 16. 

Air pollution and acid rain report No. 19. 

About 45% of the unpolluted, relatively undeveloped waters 
sampled in the nine Middle Atlantic States are vulnerable to acidifi- 
cation on the basis of alkalinity being less than 200 peq/1, or calci- 
um content less than 200 peq/1. Differences in water chemistry be- 
tween lakes and streams, as groups, were small. Alkalinity is prob- 
ably the most useful and relatively accurate predictor of sensitivity 
to acidification. Calcite saturation index is also a valid predictor, 
but has no advantage over alkalinity. Comparisons with historical 
data on the same waters indicated no significant overall change in 
pH but some decrease in the alkalinity of many waters. The accura- 
cy of the historical data cannot be evaluated, however, so no firm 
conclusions regarding change can be drawn from it. The calcium- 
pH plot of Henriksen is a fairly good predictor of lake pH values as 
related to calcium content. It predicted that about 28% of the sam- 
pled lakes were acidified. Neither bedrock nor soil class is a par- 
ticularly strong predictor of sensitivity to acidification. Bedrock 
class is somewhat related to alkalinity of Middle Atlantic States 
waters, but soil type is not, at least when determined from rock and 
soil maps presently available. Thus, some published maps showing 
geographic areas which are sensitive to acid precipitation, but 
which are based on bedrock alone, may be misleading. There was 
only one case of a potentially toxic aluminum/pH combination 
among the sampled waters. 
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6299 (IVL-B—778) In Sweden observed airborne mercu- 
ry species, their origin, transport and interaction with natural 
waters. Brosset, C. (Swedish Environmental Research Inst., 
Stockholm). Feb 1985. 77p. (In Swedish). NTIS (US Sales 
Only), PC A0S/MF A0O1. File Number DE85752789. 

Concentrations of different species of airborne mercury have 
been determined at three sites in Sweden, namely in Skaane (south- 
ern Sweden), at the Swedish westcoast and in northern part of the 
country (in the vicinity of Umeaa). It has been found that the total 
airborne mercury is composed of a natural and an antropogenic 
fraction. The last one contains a rather stable mercury compound 
which seems to have the same origin and distribution pattern as 
soot. In all natural waters, oxidized mercury species, which as a 
rule have been deposited from the air, partly are transformed back 
to metallic vapor which reenters the air phase. This implies that the 
magnitude which may be of interest from a biological point of view 
is the netto deposition, i.e. the difference between the total deposi- 
tion and the reemission. 


6300 (SNV-PM—1918) Recommendations for sampling 
and analysis of trace metal in natural water. Borg, H.; Gus- 
tavsson, I.; Johannson, G.; Bengtsson, M. (Statens Natuur- 
vaardsverk, Solna (Sweden)). 1984. 40p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE85752775. 

The purpose of this report is to give a description of suitable 
methods of sampling and analysis of trace metals in freshwater at 
natural concentrations, i.e. the sub-ppb and ppb-levels. Determina- 
tion procedures suitable for routine work are described, but compli- 
cated preconcentration or separation steps are not included. Sample 
container materials and different types of water samplers are de- 
scribed and a procedure for thorough acid cleaning of sample con- 
tainers is recommended. Sampling technique, sampling strategy and 
contamination problems associated with sampling and analysis are 
discussed. Procedures for the determination of trace metals in acid- 
preserved freshwater samples with graphite furnace atomic absorp- 
tion spectroscopy (GFAAS) and with differential pulse anodic 
stripping soltammetry (DPASV) are described. 


6301 (USGS-WSP—2185-E) Water quality of North 
Carolina streams. Chapter E. Harned, D.; Meyer, D. (Geo- 
= Survey, Reston, VA (USA)). 1983. 80p. US Geologi- 
Survey, 604 South Pickett Street, Alexandria, VA 
22304. File Number T186900260. 
Interpretation of water-quality data for the Yadkin-Pee Dee 
River system, has identified water-quality variations, characterized 
the current condition of the river in reference to water-quality 
standards, estimated the degree of pollution caused by man, and 
evaluated long-term trends in concentrations of major dissolved 
constituents. Overall, the ambient water quality of the Yadkin-Pee 
Dee River system is satisfactory for most water uses. Iron and man- 
ganese concentrations are often above desirable levels, but they are 
not unusually high in comparison to other North Carolina streams. 
Lead concentrations also periodically rise above the recommended 
criterion for domestic water use. Mercury concentrations frequently 
exceed, and pH levels fall below, the recommended criteria for pro- 
tection of aquatic life. Dissolved-oxygen levels, while generally 
good, are lowest at the Pee Dee near Rockingham, due to the 
station's location not far downstream from a lake. Suspended sedi- 
ment is the most significant water-quality problem of the Yadkin- 
Pee Dee River. The major cation in the river is sodium and the 
major anions are bicarbonate and carbonate. Nutrient concentra- 
tions are high enough to allow rich algal growth. Eutrophication is 
currently a problem in the Yadkin-Pee Dee, particularly in High 
Rock Lake. Statistically significant trends show a pattern of in- 
creasing concentration of most dissolved constituents over time, 
with a leveling off and declines in the middle of late 1970's. Rela- 
tively steady increases in sulfate and in nitrate and a steady de- 
crease in pH with time probably are largely due to the increasing 
acidity of atmospheric precipitation. 43 figs., 22 tabs. 


6302 Performance testing of the sediment-contaminant 
transport model, SERATRA. Onishi, Y.; Yabusaki, S.B.; Kin- 
caid, C.T. (Pacific Northwest Lab., Richland, WA). pp 623- 
632 of Proceedings of the conference applying research to 
hydraulic practice. Jackson, MS; ASCE (1982). 
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From Conference applying research to hydraulic practice; 
Jackson, MS, USA (17-20 Aug 1982). 

Mathematical models of sediment-contaminant migration in 
surface water must account for transport, intermedia transfer, decay 
and degradation, and transformation processes. The unsteady, two- 
dimensional, sediment-contaminant transport code, SERATRA 
(Onishi, Schreiber and Codell 1980) includes these mechanisms. To 
assess the accuracy of SERATRA to simulate the sediment-con- 
taminant transport and fate processes, the code was tested against 
one-dimensional analytical solutions, checked for its mass balance 
and the code applied to field sites. The field application cases 
ranged from relatively simple, steady conditions to unsteady, non- 
uniform conditions for large, intermediate, and small rivers. It was 
found that SERATRA is capable of simulating sediment-contami- 
nant transport under a wide range of conditions. 
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REFER ALSO TO CITATION(S) 4914, 4987, 4988, 4989, 5312, 6126, 6250, 
6251, 6262, 6263, 6296 


6303 (CONF-8510205—1) Analysis of *'Kr in ground- 
water using laser resonance ionization spectroscopy. Kramer, 
S.D.; Hurst, G.S.; Chen, C.H.; Payne, M.G.; Allman, S.L.; 
Phillips, R.C.; Lehmann, B.E.; Oeschger, H.; Loosli, H.H.; 
Willis, R.D. (Oak Ridge National Lab., TN (USA); Bern 
Univ. (Switzerland); Atom Sciences, Inc., Oak Ridge, TN 
(USA)). Oct 1985. Contract AC05-840R21400. 11p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86002214. 

From 3. international conference on low-level counting; Bra- 
tislava, Czechoslovakia (21 Oct 1985). 

A new analytical technique based on resonant ionization of 
krypton with a vacuum ultraviolet (VUV) laser source was used to 
determine low-level *'Kr concentrations in groundwater. The long 
half-life (210,000 years) and low concentration (1.3 x 10° ®Kr 
atoms per liter of modern water at 10°C) make the detection of 
®1Kr by radioactive counting techniques extremely difficult. In this 
method, krypton gas was removed from water taken from an un- 
derground Swiss aquifer using standard cryogenic and chromato- 
graphic techniques. Stable krypton isotopes were then reduced by a 
factor of 107 by a two-stage isotopic enrichment cycle using a com- 
mercially available mass spectrometer. The enriched gas containing 
about 10° stable krypton atoms and about 10° atoms of **Kr was 
implanted into a silicon disc. This disc was then placed in the high 
vacuum final counting chamber and the krypton was released by 
laser annealing. This chamber contained a quadrupole mass spec- 
trometer which used a pulsed VUV laser source as the ionizer. The 
measured signal indicated that the sample contained 1200 (+-300) 
atoms of *'Kr. 


6304 (DP—1697-4) Comprehensive cooling water study 
annual report. Volume IV: radionuclide and heavy metal 
transport, Savannah River Plant. Gladden, J.B.; Lower, 
M.W.; Mackey, H.E.; Specht, W.L.; Wilde, E.W. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Jul 1985. Contract AC09-76SRO00001. 244p. 
NTIS, PC All/MF AOl; 1; GPO Dep. File Number 
DE86003 106. 

The principal sources of tritium, radiocesium, and radioco- 
balt in the environment at the Savannah River Plant have been re- 
actor area effluent discharges to onsite streams. Radioactive re- 
leases began in 1955, with the period of major reactor releases oc- 
curring between 1955 and 1968. Since the early 1970s, releases, 
except for tritium releases, have been substantially reduced. Radioi- 
sotope liquid releases resulted specifically from leaching of reactor 
fuel elements with cladding failures which exposed the underlying 
fuel to water. The direct sources of these releases were heat ex- 
changer cooling water, spent fuel storage and disassembly basin ef- 
fluents, and process water from each of the reactor areas. Offsite 
radiochemical monitoring of water and sediment at upriver and 
downriver water treatment facilities indicates that SRP contribu- 
tions of gamma-emitting radionuclide levels present at these facili- 
ties are minute. Tritium in water attributable to SRP operations is 
routinely detected at the downriver facilities; however, total alpha 
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and nonvolatile beta concentrations attributable to SRP liquid re- 
leases are not detected at the downriver facilities. The historic ma- 
terial balance calculated for onsite releases of tritium transported to 
the Savannah River exhibits a high accounting of tritium released. 
Other radionuclides released to onsite streams have primarily re- 
mained in onsite floodplains. Radionuclide releases associated with 
reactor operations are derived primarily from disassembly basin 
water releases in the reactor areas and historically have been the 
major source of radioactivity released to onsite streams. The move- 
ment and interaction of these releases have been governed by cool- 
ing water discharges. Liquid releases continue to meet DOE con- 
centration guides for the various radioisotopes in onsite streams and 
in the Savannah River. 


6305 (EUR—9214) Proceeding of international symposi- 
um on the behaviour of long-lived radionuclides in the marine 
environment. Cigna, A.; Myttenaere, C. (eds.). (Commission 
of the European Communities, Luxembourg). 1984. 472p. 
(CONF-8309367—). Commission of the European Commu- 
nities, Luxembourg. 

From International symposium on the behaviour of long- 
lived radionuclides in the marine environment; La Spezia, Italy (28 


Sep 1983). 
The symposium was organized by the ENEA (Centro Ri- 


cerche Energia Ambiente, Forte Santa Teresa, Lerici, Italy), in col- 
laboration with the CEC (DG XII-F-1, Radiation protection pro- 
gramme) with the aim of discussing the problems of the behaviour 
of long-lived radionuclides in the marine environment. A better un- 
derstanding of the consequences of artificial radionuclide contami- 
nation can be gained through knowledge of the interaction of ra- 
dionuclides and stable isotopes or analogs particularly as pertains to 
the different physico-chemical forms and their behaviour in relation 
to organic substances, sediments, microorganisms and marine biota. 
The following main topics have been thus considered: chemistry, 
sediments, biota and risk assessment and the principles of current 
radiation protection practice have been considered in terms of the 
requirements they pose for a more detailed understanding of envi- 
ronmental processes determining the distribution of radionuclides. 


(I[AEA-R—3091-F) Measurement of long-lived ra- 
Gionuclides in the Atlantic related to deep-sea disposal of ra- 
dioactive wastes. Part of a coordinated programme on behay- 
jour of long-lived radionuclides released from deep-ocean 
dumping activities. Final report for the period 15 iearuiey 
1982-30 November 1984, Bettencourt, A.O. de. (International 
Atomic Energy Agency: Vienna (Austria)). Mar 1985. 9p. 


NTIS (US Sales 
DE85703298. 

Fish, especially Black Scabbard (Aphanopus carbo), water 
and sediment were taken from the Northeast Atlantic near a pro- 
posed nuclear dumpsite, and analysed for **Pu, %°*24°Py, 241Am, 
187Cs, and 7°Po. The concentrations found for Black Scabbard are 
lower than those obtained for other deep slope fish and shallow 
water species. The fish is now known to live in the 800-1400 metre 
range and hence does not act as a monitor for conditions near the 
bottom. 


y), PC A02/MF AO01. File Number 


6307 Concentrations of 7°’ Bi and ?!°Pb-?!°Bi-?!°Po dis- 

rium in fish, Noshkin, V.E.; Wong, K.M.; Eagle, R.J.; 
Jokela, T.A. (Lawrence Livermore National Lab., CA). Pa- 
cific Science; 38: No. 4, 350-355(Oct 1984). Contract W- 
7405-ENG-48. 

Radioactive "Bi, produced during nuclear testing at the Pa- 
cific Proving Grounds, concentrates in the muscle tissue and organs 
of goatfish and certain pelagic lagoon fish from Bikini and Enewe- 
tak Atolls. It is reasonable to expect that fish capable of accumulat- 
ing *°’Bi could also be efficient accumulators of other bismuth iso- 
topes - namely *!°Bi, the daughter of naturally occurring *°Pb. 
Therefore, #*°Bi and consequently *°Po, the decay product of 
210Bi, would be expected in notable excess over the precursor 2"°Pb 
in specific tissues. To test this assumption, we compared concentra- 
tions of #*°Pb, *!°Bi, and ?!°Po in muscle, liver, and bone separated 
from some reef species from the Marshall Islands. Concentrations 
of ?*°Bi in muscle and liver were found to exceed those of its pre- 
cursor by factors of 2 to 15. The excess *!°Bi in some species, how- 
ever, is not from the environmental sources (either food or water) 
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from which *°’Bi is derived. The data suggest that the excess ?!°Bi 
may be translocated to muscle and liver tissue following the decay 
of #!°Pb in bone. 


5204 THERMAL EFFLUENTS MONITORING 
AND TRANSPORT 


REFER ALSO TO CITATION(S) 6296, 6297 


6308 (DP—1697-5) Comprehensive cooling water study 
annual report. Volume V: wetland plant communities, Savan- 
nah River Plant. Gladden, J.B.; Lower, M.W.; Mackey, 
H.E.; Specht, W.L.; Wilde, E.W. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). Jul 
1985. Contract AC09-76SR00001. 185p. NTIS, PC A09/MF 
AO0l; 1; GPO Dep. File Number DE86003107. 

Wetlands cover approximately 4% of the entire Savannah 
River watershed. The SRP contains 15,885 ha of wetlands of which 
12,722 ha are bottomland hardwood and cypress-tupelo forest, pre- 
dominantly along streams and in the Savannah River floodplain. 
The most obvious effect of cooling water releases on wetland plant 
communities is canopy loss by wetland tree species. About 770 ha 
of wetland tree canopy exhibits degree of alteration as a result of 
cooling water releases. Canopy loss continues at a rate of 10.5 to 11 
ha/yr in river swamp areas associated with streams that currently 
receive reactor effluents (Pen Branch and Four Mile Creek). 
Closed canopy forest is replaced by a mixture of algal mat, thermal- 
ly tolerant herbaceous, and scrub-shrub communities in the thermal 
streams and deltas. Following cessation of reactor effluent dis- 
charges, stream and delta areas are recolonized by a variety of her- 
baceous and scrub-shrub species, including many species that occur 
in the thermal deltas. Successional processes in the post-thermal 
areas result in a shift from herb dominated to shrub dominated 
communities. Limited data on primary production indicate that 
community biomass production rates recover to predistribution 
levels much faster than community structural parameters. Bald cy- 
press trees in the nonthermal swamp areas do not appear to be re- 
placing themselves, while water tupelo appears to be experiencing 
adequate regeneration. 65 refs., 52 figs., 45 tabs. 


6309 (DP—1697-6) Comprehensive cooling water study 
annual report. Volume VI: lower food chain communities, Sa- 
vannah River Plant. Gladden, J.B.; Lower, M.W.; Mackey, 
H.E.; Specht, W.L.; Wilde, E.W. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Jul 
1985. Contract AC09-76SR00001. 133p. NTIS, PC A07/MF 
A01; GPO Dep. File Number DE86003108. 

The lower food chain in thermally perturbed areas of SRP 
streams and swamp was dominated by a few thermally tolerant 
taxa, which often had high densities and standing crops. Rates of 
leaf breakdown were lower in Pen Branch (thermal) than in Four 
Mile Creek (thermal), Meyers Branch (nonthermal), or Steel Creek 
(post-thermal). The aquatic macrophyte communities of the nonth- 
ermal and post-thermal sites contained more species and were 
dominated by different species than those found at the thermal sites. 
The macrophyte standing crop was higher at the thermal sites than 
the nonthermal and post-thermal sites during the winter, but lower 
thei the nonthermal and post-thermal sites during the spring. Peri- 
phyton biomass at the thermal sites was generally higher than at 
the nonthermal sites. However, periphyton at the thermal sites was 
dominated by blue-green algae, while nonthermal sites were domi- 
nated by diatoms and green algae. Thermal streams (Four Mile 
Creek) and post-thermal streams (Steel Creek) were less efficient at 
retaining and processing seston than were nonthermal streams 
(Meyers Branch). Fewer macroinvertebrate taxa and lower densi- 
ties of organisms were collected from thermal sites than from post- 
thermal or non-thermal sites. 59 refs., 18 figs., 27 tabs. 
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6310 (DP—1697-7) Comprehensive cooling water study 
annual report. Volume VII: fish communities, Savannah River 
Plant. Gladden, J.B.; Lower, M.W.; Mackey, H.E.; Specht, 
W.L.; Wilde, E.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Jul 1985. Contract 
AC09-76SR00001. 193p. NTIS, PC A09/MF AOl1; 1; GPO 
Dep. File Number DE86003109. 

Adult fishes representing a total of 66 species were collected 
at transects in the Savannah River, intake canals, and the mouths of 
Upper Three Runs Creek, Steel Creek, Four Mile Creek, Beaver 
Dam Creek, and Lower Three Runs Creek. Densities and seasonal 
trends of adult fish in the mouths of the ambient temperature creeks 
were similar to those in the river, with very low densities in Janu- 
ary and higher densities in the other months. In contrast, relative 
density in thermally influenced Four Mile Creek peaked during 
January at levels greater than the other transects, indicating a win- 
tertime aggregation of fishes in its heated waters which were up to 
7°C warmer than ambient temperatures. Fish avoided Four Mile 
Creek during May, August, and October when excessively high 
water temperatures occurred. Ichthyoplankton densities were high- 
est downstream of the SRP during February, March, and April, 
highest near the SRP during May, and highest upstream of the SRP 
during June and July. Studies of nonthermal, thermal, and post- 
thermal areas in SRP stream and swamp systems indicate that the 
thermal streams have markedly reduced species richness and abun- 
dance relative to ambient temperature areas. An average of 37 fish 
were impinged daily on the SRP pumphouse intake screens. En- 
trainment of larval fish and eggs at the SRP pumphouses during the 
1983 spawning season totaled 37.2 x 10° ichthyoplankters which 
was 9.3% of the ichthyoplankton that passed by the intake canals 
and structures. 69 refs., 33 figs., 61 tabs. 


6311 (DP—1697-8) Comprehensive cooling water study 
annual report. Volume VIII: semi-aquatic vertebrates, Savan- 
nah River Plant. Gladden, J.B.; Lower, M.W.; Mackey, 
H.E.; Specht, W.L.; Wilde, E.W. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Jul 


1985. Contract AC09-76SR00001. 62p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86003110. 

Several semi-aquatic vertebrate species are regularly ob- 
served in “natural” and “post-thermal” environments at SRP. 
Fewer species are regularly observed in thermally-altered areas. 
Yellow-bellied slider turtles, however, seem to thrive in areas of 
mildly elevated temperatures where they exhibit larger female body 
size than specimens from some ambient temperature areas of the 
SRP. Yellow-bellied slider turtles are the predominant species of 
semi-aquatic turtle on the SRP. Research conducted during 1984 
was aimed toward examination of the activity levels of these ani- 
mals, and their movement patterns within and among thermally- 
and nonthermally-altered wetlands on the SRP. Additional studies 
conducted on movement patterns of turtles in relation to reproduc- 
tion examined emigration rates in five species of turtles during 
years of normal rainfall compared with a year of drought at a 
Carolina Bay. Studies of body size of slider turtles showed that ani- 
mals inhabiting thermally-altered areas attain larger sizes than do 
individuals from ambient areas, presumably because the elevated 
temperatures allow for longer annual activity and feeding periods. 
Slider turtles from coastal, and from thermally- and nonthermally- 
altered inland populations, were examined for relationships between 
growth and clutch parameters. Slider turtles from an area of radio- 
active contamination were also studied for a determination of stron- 
tium-90 and cesium-137 bio-elimination. Studies of the brown water 
snake in the vicinity of Steel Creek and in the vicinity of Upper 
Three Runs Creek showed that these animals are primarily diurnal 
and prefer cool water temperatures. Preliminary sampling was initi- 
ated in 1984 to determine the structure of the Steel Creek snake 
community. 65 refs., 5 figs., 26 tabs. 


6312 (DP—1697-9) Comprehensive cooling water study 
annual report. Volume IX: waterfowl, Savannah River Plant. 
Gladden, J.B.; Lower, M.W.; Mackey, H.E.; Specht, W.L.; 
Wilde, E.W. (Du Pont de Nemours (E.L) and Co., Aiken, 
SC (USA). Savannah River Lab.). Jul 1985. Contract AC09- 
76SRO00001. 46p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86003111. 

The Savannah River Swamp System (SRSS) and Par Pond 
are used extensively by waterfowl, particularly during the fall and 
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winter months when these areas provide habitat for migratory spe- 
cies. Twelve species of waterfowl are known to inhabit the SSRS, 
eleven are migratory species, and the wood duck is a year-round 
resident. Mallard ducks use the Four Mile Creek delta area of the 
SRSS during the winter if water levels are low, but use the Steel 
Creek delta if water levels are high during flooding from the Sa- 
vannah River. Use of the thermal areas in Four Mile Creek and 
Pen Branch by waterfowl has been observed to decline in late Feb- 
ruary, while use of the Steel Creek swamp and Beaver Dam Creek 
area increases from March to May. Wood ducks appear to be de- 
pendent upon persistent and nonpersistent marsh and bottomland 
hardwood plant communities of the SRSS for foraging, but roost in 
scrub-shrub communities. The marsh and scrub-shrub communities 
are enhanced in the post-thermal Steel Creek delta relative to the 
river swamp areas, which explains the apparent importance of the 
Steel Creek delta area for these waterfowl. Portions of the Steel 
Creek delta which were previously excellent nesting habitat for 
wood ducks are providing poorer nesting habitat due to vegeta- 
tional succession which has taken place since thermal discharges 
from L Reactor ended in 1968. Increased flow in the Steel Creek 
delta which would result from the restart of L Reactor may ad- 
versely affect waterfowl roosting and feed areas by increasing 
water depth and velocity and by altering vegetational patterns. 11 
refs., 18 figs., 5 tabs. 


6313 (DP—1697-10) Comprehensive cooling water study 
annual report. Volume X: endangered species, Savannah River 
Plant. Gladden, J.B.; Lower, M.W.; Mackey, H.E.; ae 
W.L.; Wilde, E.W. (Du Pont de Nemours (E.1.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Jul 1985. Contract 
AC09-76SR00001. 91p. NTIS, PC A05/MF AOl; 1; GPO 
Dep. File Number DE86003112. 

Federally endangered species which occur on the Savannah 
River Plant (SRP) include the American alligator, red-cockaded 
woodpecker, the shortnose sturgeon, and the wood stork. Of these 
species, only the alligator, sturgeon, and wood stork are likely to be 
affected by the intake or release of cooling water at the SRP. The 
nearest colony of wood storks to the SRP is the Birdsville Colony, 
about 40-45 km southwest of potential foraging areas in the SRP 
Savannah River swamp. In 1983, it contained about six percent of 
the nesting pairs in the United States and produced about 250 fledg- 
lings. Its reproductive success was about the same in 1984. Based 
on the results of surveys made of foraging areas, both on SRP and 
offsite in 1983 and 1984, forage fish availability could be reduced 
by increased water depths in the Steel Creek delta area following 
L-Reactor restart with once-through cooling. Effluent discharge 
from SRP facilities probably limits the potential use of the SRP Sa- 
vannah River swamp by foraging wood storks. The SRP supports a 
low-to-moderate alligator population. The current information 
available on the alligators of the SRP suggests that populations in 
suitable habitats (e.g., Beaver Dam Creek, Steel Creek, and Par 
Pond) should continue to benefit from the protection provided by 
the SRP and should remain stable or continue to increase. Based 
upon information from the literature and fisheries data for the Sa- 
vannah River, the operations of the SRP do not appear to have ad- 
verse effects on the shortnose sturgeon. Based on known life histo- 
ry characteristics, there is no indication that spawning, rearing, or 
foraging habitats are affected by SRP operations. 64 refs., 20 figs., 
12 tabs. 


6314 (DP—1697-11) Comprehensive cooling water study 
annual report. Volume XI: ecology of Par Pond, Savannah 
River Plant. Gladden, J.B.; Lower, M.W.; Mackey, H.E.; 
Specht, W.L.; Wilde, E.W. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Jul 1985. 
Contract AC09-76SR00001. 307p. NTIS, PC Al4/MF A0O1; 
1; GPO Dep. File Number DE86003113. 

Par Pond is a 1012 hectare (2500 acre) reservoir constructed 
in 1958 to provide cooling water for SRP nuclear reactors. The re- 
circulating cooling system utilizing Par Pond also contains a series 
of manmade canals and precooler ponds that collectively result in 
the dissipation of up to 70% of the heat in the effluent cooling 
water before it reaches Par Pond after leaving the reactor heat ex- 
changers. During reactor operation, thermal effluent causes surface 
temperatures to be approximately 5°C higher in the immediate dis- 
charge area of Par Pond than in areas distant from the discharge. 
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Reactor operation with its accompanying pumping of Savannah 
River makeup water and recycled Par Pond water reduces reten- 
tion time by a factor of approximately ten compared to what would 
be estimated on the basis of natural drainage alone. The addition of 
Savahhah River makeup water to Par Pond results in nutrient en- 
richment because natural drainage to the pond is considerably 
lower in nutrients than Savannah River water in the vicinity of 
SRP. Impingment effects at the Par Pond pumphouse are negligible 
because of large mesh screening (2 in. x 2 in.) and low current ve- 
locities (< 0.4 ft/sec) in front of the screens. The increased temper- 
ature of Par Pond resulting from reactor operation appears to have 
an inconsequential influence on phytoplankton community struc- 
ture. A well developed macrophyte community occurs in Par 
Pond. The diversity, species composition, and abundance of zoo- 
plankton varies seasonally and spatially and is influenced by flow 
patterns and water temperatures. The thermal effluent appears to 
have a minor overall effect on benthic invertebrate community 
structure in Par Pond. 50 figs., 62 tabs. 


5205 SITE RESOURCE AND USE STUDIES 


6315 (DOE/BP/23109—1) Outplanting anadromous sal- 
monids. A literature study. Annual report, 1985. Smith, E.M.; 
Miller, B.A.; Rodgers, J.D.; Buckman, M.A. (Oregon Dept. 
of Fish and Wildlife, Corvallis (USA). Research and Devel- 
opment Section). Oct 1985. Contract AI79-85BP23109. 70p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE86002522. 

This paper presents a list of more than 200 references on 
topics associated with offstation releases of hatchery stocks of anad- 
romous fish used to supplement or reestablish wild rearing. The 
narrative briefly reviews influences of genetics, rearing density of 
fish in the natural environment, survival rates observed from out- 
planted stocks, and estimation procedures for stocking rates and 
rearing densities. We have attempted to summarize guidelines and 
recommendations for fishery managers to consider. Based on tag- 
ging studies, a typical smolt release from a Willamette River hatch- 
ery would return 0.29% of the smolts to the stream of release as 
adults. Catch to escapement ratios for adult Willamette chinook 
vary widely between broods, but on average two fish are caught 
for each fish that escapes. The catch is about evenly divided be- 
tween offshore and freshwater harvest. British Columbia is the pri- 
mary location of offshore harvest, and the lower Willamette River 
is the primary location of freshwater harvest. Review of depart- 
mental policy indicates that only Willamette stock spring chinook 
are currently acceptable for use in a proposed outplant study within 
the Willamette basin. Further, most Oregon Department of Fish 
and Wildlife district management biologists would prefer not to 
transfer any stocks of spring chinook between drainage subbasins. 
State fishery managers identified 16 Willamette basin streams as 
being suitable for supplementation with spring chinook from hatch- 
eries. We reviewed the potential for rearing salmon in reservoirs 
throughout the basin. Use of the Carmen-Smith spawning channel, 
which was constructed on the upper McKenzie River in 1960, has 
generally declined with the decline in populations of chinook 
salmon in this river. The Carmen-Smith channel still provides a 
spawning place for those relatively few adult chinook that still 
return each year, but more fishery benefits may result from other 
uses of this facility. 7 figs., 8 tabs. 


6316 (DPST—85-841) Historic macrophyte development 
in Par Pond, Grace, J.B. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). Aug 1985. 
Contract AC09-76SR00001. 8p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86003148. 

Aerial photographs from 1975, 1980, and 1983 were exam- 
ined to evaluate the changes that have occurred in the wetland 
vegetation of Par Pond, a reactor-cooling reservoir. Evaluation of 
the aerial photographs was based on comparisons with ground-level 
vegetation maps made during July 1984. Comparisons of photo- 
graphs from August and December of 1983 revealed the main sea- 
sonal change in the aerial coverage of wetland vegetation to be the 
wintertime loss of non-persistent emergent species such as Nelumbo 
lutea and Nymphaea odorata. Comparisons between September 
1980 and August 1983 revealed that the lakeward extent of non-per- 
sistent macrophytes has increased by an average of 8.2 m, though 
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not all sites have changed equally. For persistent macrophytes 
(principally Typha), the average increase in lakeward extent be- 
tween December 1975 and August 1983 was 3.48 m. The extensive 
development of wetland vegetation in Par Pond as well as the sub- 
stantial spread of vegetation over only a few years time indicates 
the high suitability of this habitat for the growth of wetland plants. 


6317 (PB—85-229805/XAB) Isotopic investigation of 
ground water resources in the Ojo Alamo sandstone, Naci- 
miento, and San Jose Formations, San Juan Basin, New 
Mexico. Technical completion report. Phillips, F.M.; Peeters, 
L.A.; Tansey, M.K. (New Mexico State Univ., Las Cruces 
(USA). New Mexico Water Resources Research Inst.). Jun 
1984. 118p. (WRRI—1423606). NTIS, PC A06/MF AO1. 

The San Juan Basin, in northwest New Mexico, has vast re- 
serves of strippable, low-sulfur coal. Development of the resource 
will require large quantities of water, from an area where water re- 
sources are not abundant. Since surface-water supplies are fully al- 
located, increased future water demands will have to be met 
through ground-water development. The study concentrates on the 
Ojo Alamo, Nacimiento, and San Jose Formations, the aquifers di- 
rectly above the principal coal unit. Carbon-14 and tritium methods 
were used to date the ground water in these units. Initial radiocar- 
bon activities were calculated using the models of Vogel, Tamers, 
Pearson, Mook and Fontes. The observation lends support to the 
hypothesis of isotopically lighter Pleistocene precipitation. Such 
lighter recharge was most likely due to a colder mean annual tem- 
perature and perhaps increased winter precipitation. A similar 
change is obtained from noble-gas paleothermometry. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 5511 


6318 (DOE/NV/10433—T1) Economic impact of the 
Department of Energy on Southern Nevada. Robinson, W.J. 
(Nevada Univ., Las Vegas (USA). Center for Business and 
Economics Research). 27 Sep 1985. Contract AP08- 
85NV 10443. 33p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86002071. 

The US Department of Energy has significant operations in 
three Southern Nevada Counties: Clark, Lincoln and Nye. Togeth- 
er, DOE direct and indirect employment in these counties exceeds 
20,000 persons, which amounts to about eight percent of the total 
workforce. The projected dollar contribution to their economies by 
DOE in 1985 approaches $1-billion. 


5302 ASSESSMENT OF ENERGY 
TECHNOLOGIES 


REFER ALSO TO CITATION(S) 5512 
5303 ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 4984, 4985, 4990, 4991, 5207, 5511 
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55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 5050 
5502 BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 5858, 6380, 6420 


6319 (CONF-8509195—1) Differences between 2-D elec- 
trophoretic protein patterns of livers of male and female mice. 
Anderson, N.L.; Giere, F.A.; Nance, S.L.; Gemmell, M.A.; 
Tollaksen, S.L.; Anderson, N.G. (Argonne National Lab., 
IL (USA)). 1985. Contract W-31-109-ENG-38. 8p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86003045. 

From International prospective biology colloquium; de Pont- 
a-Mousson, France (29 Sep 1985). 

The results presented here illustrate the power of computer- 
ized 2-D electrophoresis in generating large quantitative data sets. 
Such data sets are shown to provide a means to detect subtle differ- 
ences in the molecular phenotype of two groups of animals, in this 
case males and females. While we have concentrated on a subset of 
88 proteins here, 300 to 500 should be suitable for analysis after ad- 
ditional work. Nevertheless, we found 35% of liver proteins to be 
regulated, at least partly, by sex. This contrasts with the <2% (2/ 
146) found to differ between male and female rat hypothalamus. 7 
refs., 4 figs., 2 tabs. (DT) 


6320 (DOE/EV/04959—7) Physico-chemical methods 
for the study of polycyclic aromatic hydrocarbon - DNA 
interactions. Geacintov, N.E. (New York Univ., NY (USA). 
Dept. of Chemistry). 28 Oct 1985. Contract AC02- 
78EV04959. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002970. 

By studying the reaction rate, intercalative noncovalent 
binding, and covalent binding of benzo(a)pyrene-7,8-diol-9, 10-oxide 
to different synthetic polynucleotides, a deeper understanding of 
the reaction mechanisms of aromatic diol epoxide carcinogens with 
DNA has been obtained. Studies on the structures of the covalent 
adducts provide a good model for the mechanisms of interaction of 
these carcinogenic and tumorigenic molecules with DNA. 5 refs., 3 
figs. 


6321 (DOE/EV/04961—2) [Effect of SO2 on light mod- 
ulation of plant metabolism]. Progress report. (Illinois Univ., 
Chicago (USA)). 1981. Contract AC02-78EV04961. 7p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86003526. 

The membrane bound, sulfite sensitive, light effect mediator 
protein was identified and isolated from leaves of the pea. This pro- 
tein appears to mediate the effect of SO. on plants. 2 refs. (DT) 


6322 (INIS-BR—352, pp 320) Measure of binding-site 
of testosterone (T) in deferent ducts of rats, transplanted to 
caecum. Verreschi, I.T.N.; Jurkiewicz, N.H.; Jurkiewicz, A. 
(Escola Paulista de Medicina, Sao Paulo (Brazil)). 1984. (In 
Portuguese). NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE86780222. (CONF-8406282—Absts.). 

From 9. Brazilian Congress of Biophysics, 2. Brazilian Con- 
— of Pharmacology and Experimental Therapeutics and 19. Bra- 

as epeeiey, Sao Paulo, Brazil (30 Jun 1984). 
in summary form only. 


6323 (LBL—18393, pp 159-161) Projected structure of 
OmpC, an outer membrane protein of E. Coli in the un- 
stained, frozen-hydrated state. Chang, C.F.; Mizushima, S.; 
Glaeser, R.M. (Nagoya Univ., Japan). Apr 1985. NTIS, PC 
A12/MF A01. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The outer membrane of Escherichia coli, like that of other 
gram-negative bacteria, contains a small variety of pore-forming 
proteins, which can occur in quite large quantities. Two of these 
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outer membrane proteins (mol wt 36,500), referred to as OmpC and 
OmpF, -spectively, are known to serve as transmembrane channels 
of rather large pore diameter, permitting the nonspecific, passive 
diffusion of small, water-soluble solute into and out of the periplas- 
mic space. In this work results are presented of a structure analysis 
in projection, by electron microscopy, of specimens of OmpC 
which have been prepared by reconstitution with lipid A, the core 
portion of outer-membrane lipopolysaccharide. Such OmpC speci- 
mens are in a two-dimensional crystalline form. 


6324 (LBL—18393, pp 162-166) Purification and char- 
acterization of the aspartate chemotaxis receptor. Foster, 
D.L.; Mowbray, S.; Jap, B.K.; Koshland, D.E. Jr.; Glaeser, 
R.M. Apr 1985. NTIS, PC Al2/MF A0Ol1. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The aspartate chemoreceptor in Salmonella typhimurium is 
an especially useful system in which to study the process of sensory 
transduction. The next step in advancing the biophysical and crys- 
tallographic analysis of the aspartate receptor is the development of 
a method to purify the protein to homogeneity in sufficient quanti- 
ty. 


6325 (LBL—18393, pp 178-180) Extramural collabora- 
tions by the Analytic Ultracentrifuge Core of the Lipoprotein 
Program Project. Lindgren, F.T. Apr 1985. NTIS, PC A12/ 
MF AOl1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

During this past year there have been several collaborations 
with research projects at outside laboratories involving analytic ul- 
tracentrifugation (AnUC). A collaboration with Doctors Joe Witz- 
tum and Andrew Goldberg et al. (Lipid Research Clinic, St. Louis) 
studied the therapeutic aspects of chronic administration of the bile 
acid-binding resin colestipol. In a collaborative plasma HDL sub- 
fraction AnUC study between Doctors Ronald Krauss (LBL) and 
Peter Wood et al. (@Standford Heart Disease Prevention Pro- 
gram), a cross-sectional comparison was made between 12 male 
long-distance runners and 64 sedentary men. AnUC collaborations 
with Dr. E.J. Schaefer et al. [Molecular Disease Branch, National 
Heart, Lung and Blood Institute (NHLBI), National Institutes of 
Health (NIH), Bethesda, MD] include one on lipoprotein abnor- 
malities in primary biliary cirrhosis (PBC). Another collaboration 
with Dr. Schaefer et al. evaluated the biochemical, clinical, and ge- 
netic features in the proband (homozygote) and heterozygotes (n = 
17) affected with familial apolipoprotein A-I and C-III deficiency. 
An AnUC collaboration with Dr. H. Bryan Brewer et al. (Molecu- 
lar Disease Branch, NHLBI, NIH, Bethesda) characterized the fast- 
ing plasma lipid, lipoproteins, and apolipoproteins in five subjects 
lacking the plasma protein B2-glycoprotein I (apolipoprotein H). A 
collaboration with Doctors Levy, Anderson et al. (NHLBI, Bethes- 
da) reviewed the NHLBI Type II Coronary Intervention Study, a 
double-blind, placebo-controlled trial, that evaluated the efficacy of 
cholesterol lowering induced by cholestyramine on progression of 
coronary artery disease (CAD). 


(LBL—18393, pp 182-185) Origins of subpopula- 
tions of high-density lipoproteins: molecular mechanisms. 
Nichols, A.V.; Blanche, P.J.; Gong, E.L.; Forte, T.M.; 
Shore, V.G. Apr 1985. NTIS, PC A12/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Mature plasma high-density lipoproteins (HDL) are com- 
prised of several subpopulations of spherical particles ranging in 
size from 7 to 12 nm. Interest in HDL subpopulations derives from 
epidemiologic observations of an inverse correlation of HDL levels 
with risk of arterial disease. While the metabolic origins of such 
subpopulations have yet to be elucidated, there is considerable evi- 
dence that they arise in part from lecithin:cholesterol acyltransfer- 
ase (LCAT) induced transformation of nascent or precursor HDL. 
Lipoprotein particles considered likely precursors to HDL subpo- 
pulations were examined in LCAT-deficient subjects. 
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6327 (LBL—18393, pp 185-188) Differential effects of 
alcohol intake and exercise on high-density lipoprotein sub- 
classes. Krauss, R.M.; Lindgren, F.T.; Haskell, W.L.; Ca- 
margo, C. Jr.; Williams, P13 Vranizan, K.M.; Wood, ‘PD. 
Apr 1985. NTIS, PC A12/MF AOl. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

High-density lipoproteins (HDL) in plasma are often divided 
into two subfractions: the less dense HDL2, the concentration of 
which appears to be inversely associated with coronary heart dis- 
ease (CHD); and the more dense HDLs, which has an uncertain re- 
lation to CHD risk. Alcohol consumption correlates with both re- 
duced CHD and increased plasma HDL-cholesterol concentration; 
however, the relationships between moderate alcohol intake and 
HDL, and HDL, are obscure. To study the effect of alcohol on 
these HDL subfractions, 24 male moderate drinkers were assigned 
at random to abstention or to control drinking groups. After six 
weeks, concentrations of HDL-cholesterol and HDIs mass de- 
creased in abstainers. The results contrast sharply with the effects 
of exercise conditioning on HDL subfractions. 


6328 (LBL—18393, pp 188-190) Structural and meta- 
bolic differences among sub-species of triglyceride-rich lipo- 
proteins. Krauss, R.M.; Musliner, t.A.; Giotas, C. Apr 1985. 
NTIS, PC A12/MF A01. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Lipoproteins rich in triglyceride are of interest because they 
are believed to play a role in atherosclerosis. These studies of lipo- 
proteins have progressed along three lines: (1) characterizing sub- 
species of triglyceride-rich lipoproteins (TRL); (2) identifying low- 
density lipoprotein precursors in these subclasses, using in vitro 
studies; and (3) investigating differential production of LDL from 
human triglyceride-rich precursors in vivo in the rat. Each is de- 
scribed in this paper. 


6329 (LBL—18393, pp 190-191) Specific recognition of 
low-density lipoprotein sub-species from hypertriglyceridemic 
subjects by a monoclonal antibody. Krauss, R.M.; Cubic- 
ciotti, R.; Karu, A.E. Apr 1985. NTIS, PC A1l2/MF AOl. 
File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Monoclonal antibodies were prepared against LDL and 
direct and competitive enzyme immunoassays (EIA) were devel- 
oped to identify possible differences in reactivity among LDL sub- 
species. While most of the antibodies showed no major differences 
in reactivity, one ([VA5) was found to show increased binding of 
apolipoprotein B in a small, dense, triglyceride-enriched LDL sub- 
species that is present in small amounts in normal subjects and 
abundantly in hypertriglyceridemic subjects. 


6330 (LBL—18393, pp 192-193) Intermediate-density li- 
poproteins and coronary disease progression in hyper- 
cholesterolemic men. Krauss, R.M.; Lindgren, F.T.; Wil- 
liams, P.T.; Kelsey, S.F.; Brensike, J.; Detre, K.M.; Levy 
R.I. Apr 1985. NTIS, PC Al2/MF AOl. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Measurements of lipoproteins and lipoprotein subfractions by 
analytic ultracentrifugation in a subset of 57 hypercholesterolemic 
male participants in the National Heart, Lung and Blood Institute 
Type II Coronary Intervention Study revealed that 2-year changes 
in the mass of intermediate-density lipoproteins (IDL) of flotation 
rate S/sub f/° 10-14 were predictive of coronary artery disease pro- 
gression at 5 years. The strength of the relationship, demonstrated 
by univariate and stepwise multiple logistic regression analyses, ex- 
ceeded that for other lipoprotein subfractions measured, including 
high-density lipoproteins (HDL) and HDL sub-species. 
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6331 (LBL—18393, pp 43-44) Self-renewal vs. differen- 
tiation of transfused hemopoietic stem cells. Brecher, G. Apr 
1985. NTIS, PC Al2/MF AO1. File Number DE85010638. 
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In Biology and Medicine Division annual rt, 1983-1984. 
Transfused marrow cells can be made to and proliferate 
in normal hosts. The proportions of donor to host cells can be elec- 
trophoretically determined because the strain of mice used in ex- 
periments is bred to carry either the A or B variant of phosphogly- 
cerate kinase. By using A or B marrow for transfusion into hosts 
with the opposite alloenzyme, the donor or host origin of both 
marrow and peripheral blood cells can be established. 


6332 (LBL—18393, pp 44-49) Hematopoietic cell prolif- 
eration. Schooley, J.C. Apr 1985. NTIS, PC A12/MF AOl1. 
File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

These experiments indicate that the cultivation of bone- 
marrow cells with the generation of adherent stromal colonies that 
can readily be enumerated occurs within 2 weeks, when the cells 
are grown in an atmosphere of 5% O2, 5% COs, and 90% Na, al- 
though cells grown in the same medium in the more commonly 
used atmosphere of 5% COz in air give rise to almost no colonies. 
The adherent colonies were stained with Oil Red O and hematoxy- 
lin, counted using a dissecting microscope, and examined morpholo- 
gically using an inverted light microscope. 


6333 (LBL—18393, pp 49-50) Stimulation A erythroid 
bursts by interleukin-3. Goodman, J.W.; E.A.; Miller, 
K.L.; Shinpock, S.G. Apr 1985. NTIS, PC A12/MF AOl. 
File Number DE85010638. 

In Biology and Medicine Division annual rt, 1983-1984. 

These data show clearly that interleukin (IL-3) is able to 
stimulate the growth and full development of erythrocytes in vitro 
in the absence of detectable Ep. The findings go beyond other re- 
ports of Ep-independent bursts in that not only is no erythropoietin 
added to cultures, but serum-free medium samples taken before and 
after cell growth were found to contain no significant amounts of 
the hormone. The findings thereby also provide no evidence that 
Ep is being produced by macrophages or any other cell type in cul- 
ture. 


6334 (LBL—18393, pp 139-143) Red blood cell bio- 
physics: osmotic fragility and related membrane phenomena. 
Mel, H.C.; Richieri, G.V.; Massaldi, H.; Bridwell, R. Apr 
1985. NTIS, PC A12/MF AOl1. File Number DE85010638. 
In Biology and Medicine Division annual rt, i and 
The biophysical properties of red blood a wi 
emphasis on whole-cell and membrane phenomena rcv in i 
process of osmotic stress leading to abrupt membrane failure - that 
is, (osmotic) hemolysis is reported. Much of the work has been mo- 
tivated by an unexpected observation that under certain conditions 
the erythrocyte membrane can undergo an astonishing degree of 
stretch. This stretch is transient if the intact cell is able to resist he- 
molysis, permanent if the cell is not and is therefore transformed 
into a ghost. Some new theoretical studies have been added to 
complement the experimental program, and the application of the 
fundamental work to the important erythropathological condition 
of sickle cell anemia has been significantly advanced. 


6335 ey pp 152-153) Technique p—— 
correlative microscopy of cultured alveolar macrophage cells. 
Finch, G.; McNeill, K.; Democko, C.; Lai, C.; Bastacky, J.; 
Hayes, T; Fisher, G. Apr 1985. NTIS, PC A12/MF A0l. 
File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

understanding of biological structure results from 

the use of correlative microscopic techniques - the application of 
different microscopies to the same specimen. Our group is interest- 
ed in characterizing interactions between particles and alveolar ma- 
crophage cells (AM), which are important in pulmonary defense. In 
this report the authors describe an integrated system permitting cell 
culturing, particle exposure, characterization of AM viability using 
light microscopy (LM), and subsequent scanning, transmission, and 
high voltage electron microscopy (SEM, TEM, and HVEM). 


6336 (LBL—18393, pp 154-155) Structural comparison 
of native and lipid-depleted membrane. Glaeser, R.M. 
o B.....m NTIS, PC Al2/MF AO0l. File Number 
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In Biology and Medicine Division annual report, 1983-1984. 

The purple membrane fraction of the cell membrane of Ha- 
lobacterium halobium consists of a single protein bacteriorhodopsin, 
together with a variety of lipids in a three-to-one mass ratio. Much 
has been learned about the structure of the protein. Relatively little 
has been learned about the structural arrangement of lipid mole- 
cules within this crystal, however. The most likely positions for 
lipid molecules can be inferred from the projected structural map of 
the protein, but precise positions of individual molecules are not 
known. It has been reported that 80% of the lipid phosphorus is 
removed from purple membrane by extraction with sodium deoxy- 
cholate (DOC). In view of the potential that the lipid-depleted 
form of purple membrane might have for understanding the struc- 
tural role of the lipids, the authors obtained a two-dimensional Fou- 
rier map of deoxycholate-treated membrane by electron microscopy 
and electron diffraction. 


6337 (LBL—18393, pp 156) Structural changes in bac- 
teriorhodopsin during the M state of the photocycle. Glaeser, 
R.M. Apr 1985. NTIS, PC Al2/MF AOl1. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Bacteriorhodopsin is a retinal-binding protein which is found 
as a two-dimensional crystalline array, and the sole protein, in the 
purple membrane fraction of Halobacterium halobium. Bacteriorho- 
dopsin (bR) undergoes a cyclic photoreaction that results in the es- 
tablishment of a pH difference across the cell membrane. Several 
structural intermediates in the bR photocycle have been identified 
on the basis of their characteristic absorption spectra in the visible 
wavelength band. The best characterized of these intermediates is 
the M intermediate. The authors have now recorded and analyzed 
high-resolution electron diffraction patterns of purple membranes in 
which bR has been trapped in the M state at low temperature. The 
data obtained indicate that there are only small structural changes 
in the protein and that these changes are confined to high-resolu- 
tion structural features. 


6338 (LBL—18393, pp 166-169) Immune recognition of 
membranes. Petrossian, A.; Kantor, A.B.; Stanton, S.S.; 
Owicki, J.C. Apr 1985. NTIS, PC A12/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

For the past few years one of the central interests of this lab- 
oratory has been the molecular mechanisms of interactions involv- 
ing biological surfaces. The authors are especially interested in 
cases involving specific ligand-receptor interactions, as when anti- 
bodies bind to antigen-bearing membranes and thus mark them for 
destruction by other components of the immune system. More spe- 
cifically, the authors are studying how the specificity and strength 
of such recognition phenomena depend on the physical and chemi- 
cal states of the system of interaction molecules. They have con- 
structed a liposomal (lipid bilayer vesicle) model system for study- 
ing immune recognition of membranes. Monoclonal antibodies bind 
to a hapten-derivatized lipid that is incorporated into liposomes. 
The hapten is fluorescein, whose brilliant fluorescence is quenched 
by the binding; this permits the analysis of binding kinetics. 


6339 (LBL— 18393, pp 169-171) Forces between intrin- 
junctions, 


sic membrane Braun, J.; Abney, J.R.; 
Owicki, J.C. Apr 1985. NTIS, PC A12/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Biological membranes are far from homogeneous mixtures of 
their protein and lipid components. On a somewhat smaller scale, 
electron microscopy has revealed the differentiated nature of spe- 
cialized regions of intercellular contact, such as synapses between 
neurons, neuromuscular junctions, and gap junctions. On a still 
smaller scale, the focus is on the interactions of small numbers of 
individual protein molecules in cell membranes. Relationships be- 
tween molecular distributions and intermolecular forces are the 
domain of statistical mechanics. This physical discipline has been 
notably successful in elucidating the behavior of molecular liquids, 
and this is the way the authors propose to treat membranes. They 
describe both the analytical method and the initial results that they 
have just obtained on gap junctions. 
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6340 (LBL— 18393, pp 218-220) Molecular mechanisms 
involved in casein gene ex ion and secretion in mouse 
mammary epithelial cells. Lee, E.Y.H.P.; Lee, W.H.; Parry, 
G.; Bissell, M.J. Apr 1985. NTIS, PC A1l2/MF AO1. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Mouse mammary epithelial cells (MMEC) secrete a group of 
milk-specific proteins including various caseins and whey proteins. 
Dissociated mammary epithelial cells maintain expression of most of 
their differentiated functions only if cells are plated on a suitable 
substratum. Casein production and section, cell morphology, and 
production of a-lactalbumin have been used as markers to assess 
the degree of differentiation of mammary cells in culture. The gen- 
eral consensus is that cells express their differentiated properties at 
high levels and for longer periods of time on such substrata. In this 
paper, the authors demonstrate that modulation of the expression of 
caseins by floating collagen gels is manifested at several regulatory 
points. 


6341 ee pp cag Use of monoclonal 
antibodies in a ae f mammary epithelial 
cells. Parry, G.; Cullen. Moss, L. Apr 1985. NTIS, PC 
A12/MF A01. File Nena DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The authors have recently initiated investigations of plasma 
membrane composition and structure in a human breast carcinoma 
line, 734B, and have generated monoclonal antibodies against 
human milk fat globule membranes to probe cell surface organiza- 
tion. Three monoclonal antibodies have been characterized in 
detail. They react with a high molecular weight mucin that is rich 
in carbohydrate. Western blotting experiments demonstrated that 
the antigen recognized is found in both the milk fat globule mem- 
brane and in skim milk. 


6342 (LBL—18393, pp 222) Growth of human mamma- 
ry epithelial cells in culture. Stampfer, M.R.; Bartley, J.C. 
Apr 1985. NTIS, PC A1l2/MF AOl. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The authors’ laboratory has been working to develop a cell 
culture system utilizing human mammary epithelial cells (HMEC) 
in order to study experimentally human cellular carcinogenesis, 
physiology, and molecular biology. The availability of human 
epithelial cell substrates is particularly important because this cell 
type is the origin of 85% to 90% of human cancers and is responsi- 
ble for many of the differentiated functions of the body. Human 
cells also behave differently than the commonly used rodent cells. 
An understanding of human cellular processes will thus ultimately 
require examining human cell substrates. 


(LBL—18393, pp 222-224) Expression and modu- 
tonne of differentiation of human epithelial cells in 
culture. Bartley, J.C.; Stampfer, M.R. Apr 1985, NTIS, PC 
A12/MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

One of the main objectives of this work is to use the human 
mammary epithelial cell (HMEC) system to examine the possibility 
that transformation in these cells involves perturbations in normal 
cell maturation and/or differentiation. To do this, one must first be 
able to induce, identify, and characterize stages of maturation and 
differentiation in normal HMEC in culture. An identifiable progres- 
sion from stem cell through terminal differentiation has not been 
defined in mammary epithelia. Additionally, in hormonally respon- 
sive epithelia such as mammary gland, exogenous physiological in- 
fluences modulate functional differentiation and may modify the 
pathway of maturation. The interrelationship between maturation 
and functional differentiation in MEC is studied. 


6344 as pp 226-228) Manipulation of the 
differentiated state by oncogenesis. Martis, M.J.; Schwarz, 
R.I. Apr 1985. NTIS, PC A1l2/MF AOl. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Embryonic avian tendon cells are highly differentiated for 
the production of one protein: collagen. Roughly half of the total 
protein synthesis of the cell is devoted to collagen’s precursor, pro- 
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collagen. In cell culture, when normal primary avian tendon (PAT) 
cells are infected with Rous sarcoma virus (RSV), procollagen syn- 
thesis dramatically declines. The authors wanted to resolve how 
much of this percentage change is due to the specific decrease in 
procollagen production and how much is due to the increased syn- 
thesis of noncollagen proteins. 


6345 (LBL—18393, pp 229-230) Changes in glycosidic 
chains that correlate with cortisol-induced a formation 
by a murine mammary gland cell strain. Hall, H.G.; Scherer, 
J.S.; Bissell, M.J. Apr 1985. NTIS, PC A1l2/MF ‘AO. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

NMuMG (normal murine mammary gland) cell cultured on 
a rat tail tendon collagen gel and overlaid with additional collagen 
from lumina in a hormone-supplemented, serum-free defined 
medium is reported. Compared to cells maintained in medium with 
serum, cells in the serum-free medium formed more abundant 
lumina with a different morphology. The presence and absence of 
cortisol has been used to modulate lumen formation and to follow 
biochemical activities that may be correlated. The procedure was 
to analyze the glycosaminoglycans synthesized by the cells by 
diethylaminoethyl-cellulose ion-exchange chromatography. Two 
major, heterogeneous peaks of labeled material elute from the 
column. 


5504 GENETICS 


REFER ALSO TO CITATION(S) 6319, 6413, 6414 


6346 (LBL—18393, pp 199-202) Genetic recombination 
in Saccharomyces cerevisiae: coincident heteroallelic recombi- 
nation and properties of REC gene mutants. Esposito, M.S.; 
Maleas, D.; Bjornstad, K.; Holbrook, L. Apr 1985. NTIS, 
PC A12/MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The overall goal of this experimental program is to under- 
stand the mechanism of mitotic and meiotic chromosomal recombi- 
nation in Saccharomyces cerevisiae. The approach involves com- 
parative genetic studies of the properties of spontaneous mitotic and 
meiotic recombination in recombination-proficient (Rec*) diploid 
hybrids and characterization of both hyporecombination (Rec™ ) 
and hyperrecombination (Rec**) mutants isolated in strain LBL1. 


6347 (LBL—18393, pp 202-204) DNA-binding proteins 
Saccharo: . Hosoda, 


and Rec-gene mutants in myces cere 
J.; Bjornstad, K.A.; Moise, H.W.; Esposito, M.S. Apr 1985. 
NTIS, PC A12/MF AO1. File Number T DE85010638. 

In ae and Medicine Division annual report, 1983-1984. 

During the past year the authors began a collaborative pro- 
gram to characterize the single-strand DNA-binding (SSB) and 
double-strand DNA-binding (DSB) proteins of wild-type yeast 
strains and mutants exhibiting defects in DNA, repair, and recombi- 
nation. Employing genetically, well-characterized mutant and con- 
trol strains, they applied biochemical strategies previously devel- 
oped for purification of bacteriophage T4 DNA metabolic proteins 
to identify the major yeast DNA-binding proteins. The results of 
the preliminary studies are summarized. 


6348 (LBL—18393, pp 205) Meiotic recombination in 
yeast. Game, J.C.; Mortimer, R.K. Apr 1985. NTIS, PC 
A12/MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The authors are studying meiotic recombination in yeast by 
characterizing the in vivo role of gene products that are essential 
for this process and are attempting to work out the sequence in 
which these products are required. Such information, when com- 
bined with knowledge of the molecular activities of the same gene 
products, may help to clarify the mechanism of recombination as 
well as its relationship to other meiotic processes. They are using 
conditional mutants to investigate the timing of meiotic recombina- 
tion and have constructed double-mutant combinations carrying a 
heat-sensitive allele at one locus and a cold-sensitive allele at an- 
other. 
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6349 (LBL—18393, pp 206-207) Cloning of the rad50 
gene and of an allel ic suppressor of rad50. Sitney, 
K.C.; Contopoulou, C.R.; Calderon, I.L.; Mortimer, R.K. 
Apr 1985. NTIS, PC A12/MF AOi. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The isolation of a plasmid that complements the rad50-1 
allele has been reported. This plasmid has now also been shown to 
complement rad50-3 but no other known rad50 alleles. A 3.0-kilo- 
base BamHI fragment internal to the gene was subcloned into the 
integrating plasmid Ylp5 and has been shown to integrate close to 
CEN XV. The map position of the structural RADSO gene is on 
chromosome XIV, tightly linked to pet2. The allele specificity of 
this complementing plasmid, YEp13-210B, may be indicative of 
interactive suppression. Two approaches are being used to test this 
hypothesis. Revertants of rad50-7 have been isolated and are being 
characterized. Plasmids that will allow genomic disruption of the 
210B gene are being constructed. 


6350 (LBL—18393, pp 213-214) Expression of Rous 
sarcoma virus in rat cells: transformation with and without 
proviral genomic rearrangement. Bissell, M.J.; Searle, S.; 
Green, A.; Gillespie, D.A.F.; Wyke, J.A. Apr 1985. NTIS, 
PC A12/MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The authors investigated the nature of the provirus integra- 
tion and the frequency of expression when no selection pressure 
was applied and when the input virus-to-cell ratio was low enough 
to generate single integration, yet high enough to insure infection. 
Rat-1 cells were infected with Rous sarcoma virus (RSV). One 
hundred single cells were cloned 20 hours later and passaged con- 
tinuously until transformed foci began to appear in some cultures 
(between 2 weeks to 3 months). DNA prepared from all cultures 
was cut by restriction enzymes and analyzed by Southern blots. 
The results are as follows: (1) 40% of cells contained either a single 
provirus or two or more proviruses. (2) Roughly one-fifth of the 
infected cultures became transformed in either single or multiple 
provirus categories. (3) The inability to express the transformed 
phenotype is not necessarily due to loss of viral functions. (4) A 
comparison of transformed cells with their normal ancestors did not 
reveal a change in the integrity of the provirus at the time of trans- 
formation. 


6351 (LBL—18393, pp 214) Differential expression of 
two contiguous v-sre genes after transfection: suppression of 
an expressed gene, activation of a silent gene. Levantis, P.; 
Gillespie, D.A.F.; Bissell, M.J.; Wyke, J.A. Apr 1985. 
NTIS, PC Ai12/MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Rapid transformation of Rous sarcoma virus in rat-1 cells has 
been shown to be frequently accompanied by rearrangement of 
some viral sequences 5’ to the complete provirus. One such cell 
line, A-11, was found to contain an additional v-src gene directly 5’ 
to the integrated provirus. These results show that disruption of 
linear sequences of genes by cloning could create new and unex- 
pected regulatory signals leading to expression or suppression. 
They further indicate that regulatory cis-acting signals may span 
large fragments of the genome. 


5505 METABOLISM 
REFER ALSO TO CITATION(S) 6378, 6379, 6419 


6352 (DOE/EV/04268—T4) Biomedical research with 

cyclotron produced radionuclides. Progress report, August 1, 
1984-July 31, 1985. Laughlin, J.S. . (Sloan-Kettering Inst. 
for Cancer Research, New York (USA)). 31 Aug 1985. 
Contract AC02-77EV04268. 62p. NTIS, PC A04/MF AOl; 
1; GPO Dep. File Number DE86000327. 

Nine interrelated studies are reported on experimental and 
clinical uses of nitrogen-13 or carbon-11. Chemical and enzymatical 
methods are provided for the production of labelled amino acids. 
Comparative distribution studies of N-13 ammonia, glutamine, a- 
aminobutyric acid, methionine, valine, leucine, and glutamate after 
retro-orbital injection have been completed. The data show most of 
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the label (% dose/organ) going to liver and muscle regardless of 
the injected agent. 25 refs., 4 figs., 17 tabs. 


6353 (INIS-BR—352, pp 137) *H-Dopamine and *H- 
Adrenaline liberation induced by nicotine, in slices of hypoth- 
alamus and striatum of rat. Farah, M.B.; Moura, G.M. (Rio 
de Janeiro Univ. (Brazil). Inst. de Ciencias Biomedicas). 
1984. (In Portuguese). NTIS (US Sales Only), PC A15/MF 
A011. File Number DE86780222. (CONF-8406282—Absts.). 
From 9. Brazilian Congress of Biophysics, 2. Brazilian Con- 
gress of Pharmacology and Experimental Therapeutics and 19. Bra- 
zilian = of Physiology; Sao Paulo, Brazil (30 Jun 1984). 
ished in summary form only. 


6354 (INIS-BR—352, pp 195) In vivo contribution of 
adipose tissue to lipogenetic activity of rat carcass. Botion, 
L.M.; Kettelhut, I.doC.; Migliorini, R.H. (Sao Paulo Univ., 
Ribeirao Preto (Brazil). Faculdade de Medicina). 1984. (In 
Portuguese). NTIS (US Sales Only), PC A15/MF A0O1. File 
Number DE86780222. (CONF-8406282—Absts.). 

From 9. Brazilian Congress of Biophysics, 2. Brazilian Con- 
a. of ee and Experimental Therapeutics and 19. Bra- 

yar. of Physiology; Sao Paulo, Brazil (30 Jun 1984). 
blished in summary form only. 
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REFER ALSO TO CITATION(S) 5914, 5920, 6398, 6399 


6355 (CBPF-PRS—008/83, pp 357-366) Cardiac angio- 
graphy by the dicromographic method. Castellano, E.E. (Sao 
Paulo Univ., Sao Carlos (Brazil). Inst. de Fisica e Quimica); 
Tucci, P.J.F. (UNESP, Botucatu (Brazil). Faculdade de Me- 
dicina). 1983. (In Portuguese). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE85703310. (CONF- 
8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

An alternative way of cardiac angiography by digital sub- 
traction or dicromographic method is studied. If this method is 
used with X-ray source of high luminance (like the one took by 
electron-ring accelerators) it allows an image with a good contrast 
although low in blood plasma concentration of iodine. The results 
are the same as a simple periferic injection and do not use catheter. 


6356 (I[AEA-R—2737-F) Quality control in radioimmun- 
oassay for Argentina, Chile, Paraguay and Uruguay. Final 
report for the period 15 November 1981-31 May 1984, Quir- 
oga, S. (International Atomic Energy Agency, Vienna (Aus- 
tria)). Oct 1984. 62p. NTIS (US Sales Only), PC A04/MF 
AOl. File Number 85703305. 

The purpose of this project was the development of an Ex- 
ternal Quality Control Programme on Radioimmunoassay among 
laboratories from Argentina and other Latinoamerican countries. 
The purpose of this programme was to improve the performance of 
the participating laboratories in order to increase the diagnostic 
value of patient results. The number of returns of this programme 
(Buenos Aires I) were compared against those of the previous one 
(Programme I) (Contract 2737/RB) to determine if the objectives 
were fulfilled. The preparation of the samples and the evaluation of 
the results of the first six samples were analyzed in the progress 
report sent on December 30th, 1983 and were reanalysed including 
late results. 


(INIS-mf—9472, pp 156) Determining oviduct ob- 
struction using sup(99m)Tc-pertechnetate; calculation and 
comparison of radiation burden in radioisotope and X-ray ex- 
aminations. Ryznar, V.; Heczko, P.; Husak, V.; Gazarek, F.; 
Wiedermann, M.; Erban, J.; Pohanka, J. (Fakultni Nemoc- 
nice, Olomouc (Czechoslovakia). Oddeleni Nuklearni Medi- 
ciny). 1981. (In Czech). NTIS (US Sales Only), PC All/ 
a eg File Number DE85780791. (CONF-8111162— 

ts. 
From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 

1981). 
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Published in summary form only. 


6358 (INIS-mf—9472, pp 219) Experience with radionu- 
clide hysterosalpingography. Hoffmannova, E.; Kubicek, M.; 
Laska, L.; Karasek, R.; Kubickova, V. (Okresni Ustav Nar- 
odniho Zdravi, Kolin (Czechoslovakia)). 1981. (In Czech). 
NTIS (US Sales Only), PC All1/MF AOl1. File Number 
DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

? Published in summary form only. 


6359 (INIS-mf—9966) Short bowel syndrome. Clinical, 
metabolic and nutritional aspects, including parenteral nutri- 
tion. Engels, L.G.J.B. (Katholieke Univ. Nijmegen (Nether- 
lands)). 12 Oct 1983. 134p. NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE86780221. 

Includes Dutch summary; 422 refs.; 30 figs.; 13 tabs. 

This thesis describes some aspects ‘of short bowel syndrome. 
When approximately 1 m or less small bowel is retained after exten- 
sive resection, a condition called short bowel syndrome is present. 
Since the advent of parenteral nutrition, the prognosis of patients 
with a very short bowel has dramatically improved. Patients with 
40 to 100 cm remaining jejunum and/or ileum can generally be 
maintained with oral nutrition due to increased absorption of the 
small bowel remnant as result of intestinal adaptation. This study 
reports clinical, biochemical and nutritional aspects of short bowel 
patients on oral or parenteral nutrition, emphasizing data on absorp- 
tion of various nutrients and on bone metabolism. Furthermore, 
some technical apsects concerning long-term parenteral nutrition 
are discussed. (Auth.). 


6360 gre a pp 4-6) mere of PET and 
proton NMR in the of Alzheimer-type de- 
mentia, Friedland, R.P.; Budinger, T. F; Jagust, W.J.; Brant- 
Zawadzki, M. (Univ. ‘of California, San Francisco). Apr 
1985. NTIS, PC Al2/MF AO1. File Number DE85010638. 
In Biology and Medicine Division annual report, 1983-1984. 
Despite recent advances in the understanding of the patho- 
physiology of Alzheimer’s disease (AD), medical personnel remain 
unable to make the diagnosis noninvasively, except by exclusion. 
The more recently developed technique of positron emission to- 
mography (PET) has been used with a labeled glucose analogue, 
(?8F)-2-fluoro-2-deoxy-D-glucose (FDG), to noninvasively study 
glucose metabolism in dementia. Specific regional alterations, par- 
ticularly in the temporal-parietal cortex, have been found. Nuclear 
magnetic resonance (NMR) imaging is another powerful new tech- 
nology that is beginning to be applied to dementia. The authors 
have compared the findings in PET studies using FDG with NMR 
imaging in two subjects with Alzheimer-type dementia (ATD). 


(LBL—18393, PP 10-11) mane and vascular dis- 
eases. Ebbe, S.; Leven, R.; Mazoyer, E.; ter, D.; 
Phalen, E.; Yee, T. Apr 1985. NTIS. PC Ai2/MF AO1. File 
Number DE85010638. 
In Biology and Medicine Division annual report, 1983-1984. 
The identification of regulatory stromal cell-megakaryocyte 
interactions would add significantly to the understanding of the 
regulation of platelet production. Therefore, studies are under way 
to make comparative biochemical and ultrastructural studies of me- 
gakaryocytes in culture and in bone marrow and of their relation- 
ships to other cells. In addition, new studies are underway to inves- 
tigate interactions between platelets and the normal or diseased 
vessel wall. One of the aims is to determine if vascular lesions can 
be detected by positron emission tomography using platelets labeled 
with positron emitting radioisotopes such as ®Ga. 


6362 (LBL—18393, pp —— Scatter compensation in 


emission uesman, R.H.; Bruno, M.; 
Budinger, T.F. Apr 1985. NTIS, PC A12/MF AOl. File 
Number DE85010638. 
In Biology and Medicine Division annual report, 1983-1984. 
This work is concerned with the physical properties of 
Compton scattering as it applies to positron tomography and single- 
gamma emission tomography, design criteria for future tomographs, 
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and image processing methods for the removal of backgrounds due 
to Compton scattering. 


6363 (LBL—18393, pp 19-22) Regions of interest and 
statistical uncertainty in computed tomography. Huesman, 
R.H. Apr 1985. NTIS, PC Al2/MF AOl1. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Region-of-interest evaluation in computed tomography is a 
technique for quantitating the tomographic imaging process 
throughout a volume of particular significance to the investigator. 
It reduces statistical uncertainty and allows the investigator to ana- 
lyze the properties of the region of interest at different times and 
under different physical conditions. Conventional region-of-interest 
evaluation, however, is a time-consuming process. It requires a 
tomographic reconstruction and the summation of the contents of 
the picture elements (pixels) within the significant volume. A new 
algorithm is described that requires no reconstruction and evaluates 
the significant volume directly. The new algorithm also gives the 
statistical uncertainty of the result and the covariance matrix if 
more than one region is evaluated. 


6364 (LBL—18393, pp 29-35) Stereotactic heavy-ion 
Bragg peak radiosurgery. Fabrikant, J.L; _ oe J.T.; Fran- 
kel, K.A.; Alpen, E.L.; Hosobuchi, Brant-Zawadzki, 
MN:; acters G. D ‘Marshall, WH, “Manly, N.; Foster, 
M.L. Apr 1985. NTIS, PC Al2/MF "A01. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The Donner Pavilion reports continuing work in the devel- 
opment of research applications of heavy-ion beams to the study of 
neurological disease. Basic and applied investigative programs span 
cellular and clinical approaches to the study of neurological dys- 
function ranging from brain cell biology to stereostatic heavy-ion 
Bragg peak radiosurgery for intracranial vascular disorders. The 
patient program has expanded rapidly as guidelines for selection 
have become better defined; patients are treated with stereotactical- 
ly directed narrow beams of heavy ions for life-threatening vascular 
disorders of the brain, including inoperable or inaccessible deep ar- 
teriovenous malformations (AVMs) and carotid artery-cavernous 
sinus fistulas. Methods have been developed for stereotactic neuror- 
adiological imaging including magnetic resonance and xenon com- 
puted tomography, for application to stereotactic radiosurgery in a 
clinical research protocol. Research continues into the cellular basis 
of radiation-induced damage in the central nervous system, tissue 
architecture in relation to structure and function, its hierarchical or- 
ganization and glial cell kinetics, and the mammalian CNS response 
to cytotoxic insult following irradiation with narrow beams of 
charged particles. 


6365 (LBL—18393, pp 40-42) Reduced erythropoietin 
production in rats following removal of the submaxillary 
gland. Clemons, G.K.; McCalla, B.G.; Fitzsimmons, S.L.; 
deManincor, D.J. Apr 1985. NTIS, PC Al2/MF AO1. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Tissue oxygen needs are usually met by hemoglobin-mediat- 
ed oxygen delivery. This transport system is subject to a variety of 
regulatory control mechanisms that adjust oxygen supply to the 
oxygen demand of tissues. One of these control mechanisms in the 
normal steady state was found to be the regulation of erythropoiesis 
by the kidney hormone erythropoietin (Ep). Although the kidney is 
the most important source of Ep in the adult animal, the liver, 
spleen, and perhaps also the submaxillary salivary gland have been 
proposed as the sites of extrarenal Ep production. Rat Ep cross- 
reacts in the human radioimmunoassay (RIA) developed in this lab- 
oratory. The sensitivity of the RIA was used to measure Ep in 
serum and tissues in response to high altitude. 


6366 (LBL—18393, pp 72-79) Radiotherapy physics. 
Chen, G.T.Y.; Collier, J.M.; Endo, M.; Kessler, M.L.; Pit- 
luck, S.; Capra-Young, D.; : Zinck, S.R. Apr 1985. NTIS, PC 


A12/MF AOI. File Number DE85010638. 
f neo y and Medicine Division annual report, 1983-1984. 
therapy Physics Group is involved in research 
and scams related to the technical aspects of charged parti- 
cle radiotherapy, such as the development of treatment planning 
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programs and dosimetry techniques. It also provides clinical phys- 
ics for patients undergoing heavy-ion radiotherapy. ° 


6367 (LBL—18393, pp 80-83) Imaging by injection of 
accelerated radioactive cle beams. Llacer, J.; Chatterjee, 
A.; Alpen, E.L.; Saunders, W.M.; Andreae, S.; Jackson, 
H.G. Apr 1985. NTIS, PC A12/MF AOl. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

With the availability of accelerated radioactive beams that 
decay by positron emission, the possibility exists of verifying a 
treatment plan by delivering a beam of radioactive particles in a 
low-dose exposure to a patient and measuring the end-of-the-beam 
trajectory by imaging the annihilation gamma rays from the decay 
of the beam particles. The development of this technique requires a 
gamma-ray camera of very high sensitivity, since the radiation dose 
received by a patient has to be kept to a minimum. 


6368 (LBL—18393, pp 144-146) Parameters of facilitat- 
ed glucose transport across the blood-brain barrier in subjects 
studied with positron emission tomography. Massaldi, H.A. 
Apr 1985. NTIS, PC Ai2/MF AOol. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

This contribution was undertaken as part of the interdiscipli- 
nary training for the author in this Laboratory, with the aim of pro- 
viding an application of current concepts of membrane transport to 
a practical problem. It was intended to present a specific, mechanis- 
tic view of the physiology of glucose uptake in the brain on the 
basis of in vivo determinations of '*F-deoxyglucose (FDG) distri- 
bution by positron emission tomography (PET). 


(LBL—18393, pp 149-151) Elemental microanaly- 
yo of frozen hydrated embryonic tissue. Klein, S.B.; Hayes, 
T.L. Apr 1985. NTIS, PC A12/MF AO0Ol1. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Elemental microanalysis allows individual cells to be exam- 
ined in situ, thus maintaining native topography. In addition, a 
preparation technique maintains the tissue at a sufficiently low tem- 
perature to be examined in the fully hydrated state. This procedure 
prevents the translocation of elements under consideration and 
allows examination of the tissue in a state very close to the native 
one. This analysis was carried out on embryos of the sea urchin 
Strongelocentrotus purpuratus at four stages: premesenchyme blas- 
tula, mesenchyme blastula prior to primary mesenchyme cell migra- 
tion, late mesenchyme blastula, and early gastrula. 


6370 (LBL—18393, Pp 231-234) Characterization of the 
intermediate cytoskeleton of ——_ mammary gland cells and 
its association with collagen gel substrata. Hall, H.G.; 
Scherer, J.S.; Bissell, M.J. Apr er08s, NTIS, PC A1l2/MF 
AOI. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

As a step toward understanding the mechanism of collagen- 
induced reorganization of cells to form lumina, the authors are 
searching for cytoskeletal elements whose synthesis or distribution 
may be affected by collagen. NMuMG (normal murine mammary 
gland) cells, grown on plastic or on a rat tail tendon collagen gel, 
were labeled with **S-methionine. The cell lysate was separated 
into a soluble (cytosol) and an insoluble (cytoskeleton) fraction. A 
third fraction (matrix) was an 8-M 1% 2-mercaptoethanol wash of 
either the plastic or the collagen gel substratum upon which the 
cells were grown. The proteins from the three fractions were ana- 
lyzed by two-dimensional polyacrylamide gel electrophoresis, using 
equilibrium isoelectric focusing gels for the first dimension and 
sodium dodecyl sulfate slab gels for the second. 


6371 (LBL—20215) Potential improvements in instru- 
mentation for PET. Derenzo, S.E. (Lawrence Berkeley 
Lab., CA (USA)). Sep 1984. Contract AC03-76SF00098. 
15p. (CONF-8409164—9). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002893. 

From NATO advanced study institute on physics and engi- 
neering of medical imaging; Maratea, Italy (24 Sep 1984). 
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This paper discusses the potential for improved detectors in 
Positron Emission Tomography (PET) and explores the ultimate 
limits that might be achieved in the areas of spatial resolution, sen- 
sitivity, and maximum imaging rates. It is shown that if an ultra- 
fast, high efficiency scintillator and a thin, low-noise, position-sensi- 
tive photodetector were available, a multi-layer time-of-flight tomo- 
graph would be possible with a 10 cm axial field of view, a 3-di- 
mensional spatial resolution of 2 mm fwhm, and >700,000 prompt 
unscattered coincidences per sec for 1 wCi per cm* in a 20 cm diam 
cylinder of water. 39 refs., 3 figs., 3 tabs. 


6372 Simulation of automatic temperature control in 
tissue hyperthermia calculations. Doss, J.D. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Medical Physics; 12: No. 6, 693-697(Nov 1985). 

Calculations of transient tissue temperature distributions are 
enhanced by the use of an algorithm to simulate automatic tempera- 
ture regulation by negative feedback. This feature is quite useful in 
treatment planning, enabling the physicist to predict the effects on 
the treatment of variations in temperature regulation system param- 
eters, such as temperature sensor placement and feedback loop gain. 


5507 MICROBIOLOGY 


REFER ALSO TO CITATION(S) 6344, 6346, 6347, 6348, 6349, 6350, 6351 


6373 (EPRI-EA—4300) Legionnaires’ disease bacteria 
in power plant cooling systems: downtime report. Final report. 
Tyndall, R.L.; Solomon, J.A.; Christensen, S.W. (Oak 
Ridge National Lab., TN (USA)). Nov 1985. Contract 
AC05-840R21400. 43p. NTIS, PC A03/MF AO! - Research 
Reports Center, Box 50490, Palo Alto, Ca 94303; GPO 
Dep. File Number DE86003562. 

Legionnaires’ disease bacteria (Legionella) are a normal part 
of the aquatic community that, when aerosolized, can be pathogen- 
ic to man. The downtime study was designed to determine the 
degree to which Legionella populations are aerosolized during 
cleaning and maintenance operations in a closed-cycle steam-elec- 
tric power plant. Both high-volume and impinger air samples were 
collected prior to and during downtime operations. Emphasis was 
placed on sampling inside or adjacent to water boxes, condensers, 
and cooling towers. Control air samples were taken upwind from 
the plant site. Water and sludge samples were also collected at vari- 
ous locations. In the laboratory, the concentrations of Legionella 
were determined using the direct fluorescent antibody method. All 
positive air samples, and other selected air samples, were injected 
into guinea pigs to detect infectious Legionella. Legionella could be 
detected in only 12 of the 127 air samples collected. These were 
predominantly L. pneumophila, serogroups 1-6. In contrast to the 
air samples, most of the water and sludge samples were positive for 
Legionella, again predominantly L. pneumophila, serogroups 1-6. 
The highest Legionella concentrations were found in sludge sam- 
ples associated with condenser tube cleaning. Among the water 
samples, the highest Legionella concentrations were found in cool- 
ing towers, immediately after the tower basins were cleaned and re- 
filled, and in condenser tubes. Two of the three cooling tower 
water samples collected prior to downtime operations were infec- 
tious for guinea pigs. 16 refs., 4 figs., 11 tabs. 


6374 ee ae 206) a “oe loss of 2 
DNA in rad52-1 and 2-disruption strain. Schild, D.; 
Mason, K.; Mortimer, R.K. Apr 1985. NTIS, PC A12/MF 
AO01. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

While examining rad52-1 and rad52-disruption strains, the 
authors noticed that several were [cir®]; i.e., they lacked the endog- 
enous sy plasmid of yeast. Even rad52 [cir*] strains were observed 
to segregate a high frequency of [cir®] mitotic cells. Since rad52 di- 
ploids undergo spontaneous chromosome loss, they studied whether 
loss of 24 DNA was a general property of DNA in rad52 strains or 
whether it was related to some special property of 24 DNA, such 
as Flp-mediated recombination. In order to discover whether any 
effects on flipping existed in the rad52 mutant strains, isogenic 
RADS2 [cir®] and rad52-disruption [cir] strains were constructed, 
and 2y vectors pCV20 (flp~) and pCV21 (Fip*) were transformed 
into these strains. Although pCV20 was maintained in the rad52 
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strain with about the same stability as pCV20 or pCV21 in the 
wild-type (Rad*) strain, the Fip* pCV21 plasmid was lost at a 
much higher frequency in the rad52 strain. 


6375 (LBL—18393, pp 215) Expression of RSV in rat 
cells: the cell phenotype and the effect of 


agents on retransformation azacytidine. Bissell, M.J.; 
Searle, S. Apr 1985. NTIS, PC Al2/MF A01. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

A revertant clone of A-11 (an RSV-transformed rat cell line, 
21N, gives rise to transformed colonies when treated with 5-azacy- 
tidine (aza-C). The transformants are hypomethylated in some pro- 
viral sequences compared with the parent cell line. Untransformed, 
aza-C-treated cells retain the methylation pattern of the parent 21N. 
In an attempt to reactivate the silent provirus in 21N with other 
reported gene-activating agents the authors treated cell monolayers 
with either salt, sodium butyrate, phorbol didecanoate (PDD), or a 
combination of these using 4-a-PDD of solvents as controls. 


6376 (LBL— 18393, pp 216-218) Wounding and its r-'e 
in RSV-mediated tumor formation. Dolberg, D.S.; Hollings- 
worth, R.E.; Bissell, M.J. Apr 1985. NTS, PC A12/MF 
A0l. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

In most studies of tumor formation mediated by Rous sarco- 
ma virus (RSV), the virus is administered by subcutaneous or intra- 
muscular injection, which inherently involves some local wound- 
ing. Curiously, acute tumors usually form only at the site of inocu- 
lation. If circulating virus were present, and if RSV infection and 
concomitant src gene expression were sufficient for neoplastic 
transformation and sarcomagenesis in chickens then tumors should 
form elsewhere as well. To determine whether viral progeny were 
indeed present throughout the animal, the authors assayed several 
types of tissues from tumor-bearing chickens for the presence of 
focus-forming virus. Tissues were tested for their ability to trans- 
form cultured chick embryo fibroblast (CEF) cells in a focus assay. 
Progency virions were present in all tissues assayed. Tumors form 
preferentially at the site of inoculation, perhaps because the wound- 
ing associated with inoculation, or the subsequent healing, plays a 
part. 


6377 Identification of facultatively heterotrophic, No2- 

fixing cyanobacteria able to receive plasmid vectors from Es- 

cherichia coli by conjugation. Flores, E.; Wolk, C.P. (Michi- 

State Univ., East Lansing). Journal of Bacteriology; 162: 

lo. 3, 1339-1341(Jun 1985). Contract AC02-76ER01338. 

Plasmid vectors transferable by conjugation from Escheri- 

chia coli to obligately photoautotrophic strains of Anabaena spp. 

are also transferred to and maintained in heterotrophic, filamentous 

cyanobacteria of the genus Nostoc. These organisms can be used 

for the genetic analysis of oxygenic photosynthesis, chromatic ad- 
aptation, nitrogen fixation, and heterocyst development. 
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6378 (INIS-BR—352, pp 284) Study of possible part- 
nership of histamine in the origin of pulmonary edema caused 
by Plasmodium berghei. Martins, M.A.; Cordeiro, R.S.B.; 
Henriques, M.G.M.O.; Silva, P.M.R. (Universidade do 
Estado do Rio de Janeiro (Brazil). Setor de Farmacologia); 
Correa, F.M.deA. (Sao Paulo Univ., Ribeirao Preto (Brazil). 
Dept. de Farmacolo to 1984. (In ’ Portuguese). NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE86780222. 
(CONF-8406282—Absts.). 

From 9. Brazilian Congress of Biophysics, 2. Brazilian Con- 
gress of Pharmacology and Experimental Therapeutics and 19. Bra- 
zilian Congress of Physiology; Sao Paulo, Brazil (30 Jun 1984). 

Published in summary form only. 
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6379 (INIS-BR—352, pp 201) Nervous regulation of in- 
sulin secretion: Adrenaline action on voltage sensible canals 
in the pancreas B cells. Santos Junior, A.; Mathias, P.C.; 
Salvato, E.M.; Carpinelli, A.R. (Sao Paulo Univ. (Brazil). 
Inst. de Ciencias Biomedicas). 1984. (In Portuguese). NTIS 
(US Sales Only), PC A15/MF A0Ol. File Number 
DE86780222. (CONF-8406282—Absts.). 

From 9. Brazilian Congress of Biophysics, 2. Brazilian Con- 
gress of Pharmacology and Experimental Therapeutics and 19. Bra- 
zilian Congress of Physiology; Sao Paulo, Brazil (30 Jun 1984). 

Published in summary form only. 


6380 (INIS-BR—352, pp 212) Total maintenance of 
prolactin receptors in hepatocytes isolated of rats. Rosa, 
A.A.M. (UNESP, Jaboticabal (Brazil). Faculdade de Cien- 
cias Agrarias e Veterinarias); Kelly, P.A. (CHUL Labora- 
toire d’Endocrinologie Moleculaire, Quebec (Canada)). 
1984. (In Portuguese). NTIS (US Sales Only), PC A15/MF 
A01. File Number DE86780222. (CONF-8406282—Absts.). 


From 9. Brazilian Congress of Biophysics, 2. Brazilian Con- 
gress of Pharmacology and Experimental Therapeutics and 19. Bra- 
zilian Congress of Physiology; Sao Paulo, Brazil (30 Jun 1984). 

Published in summary form only. 


6381 (LBL—18393, pp 173-176) HDL subclass distribu- 
tion in human neonates. Genzel, O.; Forte, T.M.; Austin, 
M.A. Apr 1985. NTIS, PC Al2/MF A0O1. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Most cholesterol in neonatal plasma is carried by high-densi- 
ty lipoproteins (HDL) in marked contrast to adult plasma. HDL as 
a subclass of lipoproteins is of special interest because of the protec- 
tive role HDL plays in coronary artery disease later in life. Neona- 
tal blood is collected from the umbilical cord vein of the placenta, 
and the plasma is separated by low-speed ultra ultracentrifugation. 
The levels of total cholesterol (TC) and total triglyceride (TG) are 
determined, and appropriate samples are selected. 


6382 (LBL—18393, pp 176-178) Immunosuppressive ac- 
tivity of human cord-blood lipoproteins. Forte, T.M.; Davis, 
P.A.; Curtiss, L.K. Apr 1985. NTIS, PC Al2/MF AOl1. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

It is now known that the role of plasma lipoproteins is multi- 
functional. More recently it has been shown that lipoproteins may 
regulate immune responses as well. Low-density lipoproteins carry- 
ing apolipoprotein B (apoB) are known to suppress phytohemagglu- 
tinin (PHA) activated lymphocytes by inhibiting DNA synthesis. 
More recently, an immunoregulatory role has been described for 
another apolipoprotein, apoE, which is found in low quantities in 
normal plasma. In these studies with human umbilical-cord blood 
the authors were intrigued by two factors: the low level of LDL 
and hence apoB, and the elevated quantity of apoE. This study ex- 
amines the hypothesis that apoE may regulate lymphocyte function 
in the human fetus. 


6383 (LBL—18393, pp 193-195) Electron microscopic 
structure of lipoproteins in fish-eye disease. Forte, T.M.; 
Carlson, L.A. Apr 1985. NTIS, PC A12/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

This disease is associated with an inborn error in lipid metab- 
olism in humans. The abnormality is associated with exceedingly 
high plasma triglyceride levels, 2 deficiency of plasma HDL, and 
an accumulation of lipid in the corneas that leads to corneal opacity 
and blindness. Little is known about the physical properties of lipo- 
protein particles in this unusual lipoprotein disturbance. The vari- 
ous lipoprotein classes are examined in four patients (including two 
controls) in an attempt to find any unusual structural parameter that 
might identify the lipoprotein abnormality. 


6384 Turgor regulation and cell enlargement in the 
Avena coleoptile. Cleland, R.E.; Stevenson, T.T. (Univ. of 
Washington, Seattle). pp 249-254 of Plasmalemma and tono- 
plast: their functions in the plant cell. Marme, D.; Marre, 
E.; Hertel, R. (eds.). Holland, Netherlands; Elsevier Bio- 
medical Press B.V. (1982). 

The growth of Avena coleoptiles is very sensitive to the 
turgor pressure (TP) in excess of the yield stress (Y). In the absence 
of absorbable solutes the osmotic concentration (OC) falls until TP 
= Y. With intact sections, osmotic solutes are taken up in amounts 
sufficient to maintain the initial OC. The limitation appears to be 
the rate at which solutes enter the tissue rather than their rate of 
uptake into the cells. When the cuticle is removed, solute uptake is 
enhanced and OC rises until some steady-state OC value is reached. 
In intact plants the OC and thus the TP and growth rate are prob- 
ably limited by the rate at which solutes are transported to the 
growth-determining layer of cells. 


5530 AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 6315 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 6409 


6385 (CBPF-NF—058/83) Magnetotaxy in microorga- 
nisms of Rio de Janeiro region: an overview. Barros, 
H.G.deP.L. de; Esquivel, D.M.S. (Centro Brasileiro de Pes- 
quisas Fisicas, Rio de Janeiro). 1983. 34p. (In Portuguese). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE85703302. 

Some characteristics of several magnetotactic microorga- 
nisms found in sediments collected in Rio de Janeiro region are pre- 
sented. The study of magnetic characteristics of these microorga- 
nisms indicate some general properties of the magnetotaxy phe- 
nomenons. 


6386 (CBPF-NF—083/83) Applications of synchrotron 
radiation in biophysics. Bemski, G. (Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro). 1983. 14p. (In Portu- 
guese). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85703301. 

EXAFS (Extended X-ray Absorption Fine Structure) and 
XANES (X-ray Absorption Near Edge Spectra) applied to some 
problems of biophysics interest are discussed. 


6387 (CBPF-PRS—008/83, pp 329-338) Applications of 


synchrotron radiation in biophysics. Bemski, G. (Centro Bra- 
sileiro de Pesquisas Fisicas, Rio de Janeiro). 1983. (In Portu- 
guese). NTIS (US Sales Only), PC A20/MF AO1. File 
Number DE85703310. (CON#-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A short introduction to the generation of the synchrotron ra- 
diation is made. Following, the applications of such a radiation in 
biophysics with emphasis to the study of the hemoglobin molecule 
are presented. 


6388 (DOE/ER/60038—T2) Screening human popula- 
tions for chromosome aberrations. Final report, March 1, 
1982-August 31, 1985. Norman, A. (California Univ., Los 
Angeles (USA). Dept. of Radiation Oncology; California 
Univ., Los Angeles (USA). Dept. of Radiological Sciences). 
1985. Contract AS03-82ER60038. 4p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE8 972. 

The potential use of screening lymphocytes for micronuclei 
for estimating radiation doses in human populations was evaluated. 
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A modified harlequin stain was developed which permitted direct 
recognition of lymphocytes which had proliferated. 4 refs. (DT) 


6389 (DOE/ER/60196—1) Direct assays of radiation- 
induced DNA base in mammalian cells. Progress report, Feb- 
ruary 1-September 30, 1985. Univ., Lawrence 
(USA)). 1985. Contract AC02-84ER60196. 7p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86003356. 
Adenine and 2’'-deoxyadenosine were irradiated with Co-60 
‘y-tays at concentrations of 5 x 10~°M under Ne, N2O, and O2. The 
mixtures were analyzed initially after high doses >1 x 10*Gy by 
two dimensional thin layer chromatography and by HPLC. Quanti- 
tative detection of several base damage products was achieved at 
doses as low as 50Gy. While this sensitivity is still not quite in the 
biologically relevant dose range (0-20Gy), it is a significant im- 
provement over that found in the literature. Comparison of chro- 
matograms of irradiated adenine and 2'-deoxyadenosine demonstrat- 
ed a significant dependence of both the yields and composition of 
degradation products on the condition of irradiation. 2 figs. 


6390 (EUR—9504) German Thorotrast study. Results of 
epidemiological, clinical and biophysical examinations on ra- 
diation-induced late effects in man caused by incorporated 
colloidal thorium dioxide (Thorotrast). Van Kaick, G.; Muth, 
H.; Kaul, A. (eds.). (Commission of the European Commu- 
nities, Luxembourg). 1984. 254p. Commission of the Euro- 
pean Communities, Luxembourg. 

Colloidal thorium dioxide was used as a radiographic con- 
trast medium (trade name Thorotrast) especially in angiography 
from 1930 to 1950. Following intravascular injection, the thorium 
dioxide particles are deposited in the reticuloendothelial system, 
and cause chronic irradiation to different organs. The German 
Thorotrast study started in 1968 with support from the German au- 
thorities and from the radiation protection programme of the Com- 
mission of the European Communities. The aim of the study is to 
discover the late effects of incorporated colloidal thorium dioxide 
by epidemiological observations and biophysical examinations. Ap- 
propriate diagnostic and, if possible, therapeutic facilities were of- 
fered and advice was given to the family physicians. The German 
Thorotrast study is a supra-regional research programme. It is di- 
rected by a coordinating committee, composed of representatives 
from the different research groups and the sponsoring institutions. 
The following research activities were included in the study: clini- 
cal, biochemical and radiological examinations of the Thorotrast 
patients and a control group; biophysical examinations to calculate 
the tissue dose due to the thorium dioxide deposits and their daugh- 
ter products; identification of the causes of death of Thorotrast pa- 
tients and of members of the control group; statistical evaluation of 
the epidemiological, clinical and biophysical data; animal experi- 
ments to estimate the potential non-radiation effects of deposited 
thorium dioxide; determination of the chromosome aberration rates 
in Thorotrast carriers and in controls. This report presents interme- 
diate data; clinical and epidemiological examinations are being con- 
tinued as a follow-up and some of the animal experiments have not 
yet been completed. 


6391 (INIS-mf—9472, pp 171) Oral syndrome - thera- 
peutical effect of antibiotics. Svoboda, V. (Vojensky Le- 
karsky Vyzkumny a Doskolovaci Ustav J.E. Purkyne, 
Hradec Kralove (Czechoslovakia)). 1981. (In Czech). NTIS 
(US Sales Only), PC A11/MF AOl. File Number 
DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

, Published in summary form only. 


6392 (INIS-mf—9472, pp 202) Exogenous spleen colony 
ultrastructure in polycythemic irradiated mice. Viklicka, S.; 
Tkadlecek, L.; Karpfel, Z.; Pospisil, M.; Vacek, A. (Ceskos- 
lovenska Akademie Ved, Brno. Biofysikalni Ustav). 1981. 
(In Czech). NTIS (US Sales Only), PC All/MF AO1. File 
Number DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 
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Published in summary form only. 


6393 (INIS-mf—9472, pp 207) Effectiveness of metroni- 
dazole as hypoxic cell radiosensitizer. Vodicka, I.; Chmelar, 
V.; Volenec, K.; Zima, M. (Karlova Univ., Hradec Kralove 
(Czechoslovakia). Lekarska Fakulta). 1981. (In Czech). 
NTIS (US Sales Only), PC Ali/MF AOl1. File Number 
DE85780791. (CONF-8111162—Absts.). 

From 1. congress of the Czechoslovak Society for Nuclear 
Medicine and Radiation Hygiene; Prague, Czechoslovakia (8 Nov 
1981). 

Published in summary form only. 


6394 (LA—10371-MS) EFFECTS: documentation and 
verification for a BEIR III cancer risk model based on age, 
sex, and population dynamics for BIOTRAN. Wenzel, W.J.; 
Gallegos, A.F. (Los Alamos National Lab., NM (USA)). 
Sep 1985. Contract W-7405-ENG-36. 108p. NTIS, PC A06/ 
MF AOl1; 1; GPO Dep. File Number DE86003285. 

The computer simulation code EFFECTS is coupled with 
the radionuclide uptake and environmental transport strategies of 
the BIOTRAN code to predict cancer risks and deaths in a dynam- 
ic human population. Total mortalities due to all causes are incor- 
porated with projected radiation-induced cancer mortalities caused 
by all previous chronic or acute radiation exposures of the popula- 
tion as a function of age and sex. Superpositioning radiation-in- 
duced cancer mortalities on current total mortalities in each age 
group allows a realistic and dynamic estimate of cancer risks for 
complex radiation exposure scenarios. EFFECTS was developed 
on the CDC 7600 and can be executed on the Cray computer 
system at Los Alamos National Laboratory. EFFECTS can simu- 
late the upper boundary of cancer risk estimates where population 
exposures occur over many years and where organ burdens are in- 
tegrated over the lifetime of the individual. This report gives new 
insight on age-specific cancer risks. As part of the code verification, 
the simulated impacts to a small population from natural back- 
ground uranium and an accidental release of airborne plutonium are 
compared. For the long-term continuous exposure to natural back- 
ground uranium, the impact to the population is very small (2 x 
10-* to 7 x 10~® deaths/10,000 people) with young adults receiving 
the largest bone doses and risks. For the long-term intakes follow- 
ing a simulated accidental air release of plutonium, young teenagers 
receive the highest bone doses while young adults receive the larg- 
est risk. Simulating these two scenarios, using BIOTRAN/ 
HUMTRN/EFFECTS, illustrates sufficient resolution to predict 
the age/sex-specific response from human populations from con- 
taminants in our environment. 23 refs., 43 figs., 7 tabs. 


6395 (LBL—18393, pp 23) Verification of rubidium-82 
for heart studies. Budinger, T.F.; Yano, Y.; Twitchell, J.A.; 
Brennan, K.M. Apr 1985. NTIS, PC A1l2/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Whereas **Rb has been shown to reflect heart blood-flow 
under normal circumstances and has the great benefit of being 
available from a noncyclotron source, there remains a question with 
regard to the physiology of rubidium transport into the heart 
muscle. The fraction of the amount of the rubidium tracer that goes 
into the heart varies with flow, and, unfortunately, the amount that 
accumulates in the muscle will not therefore be proportional to 
flow. Over the past three years, the authors have re-evaluated this 
question and determined that the uptake of rubidium in the myocar- 
dium follows a simple model of conservation of mass wherein the 
amount that is present is equal to the product of flow times extrac- 
tion. 


6396 (LBL—18393, pp 23-28) NMR imaging and spec- 
mammalian 


troscopy of the central nervous system after 
heavy-ion radiation. Richards, T.; Budinger, T.F.; Nunlist, 
R.; Jones, R. Apr 1985. NTIS, PC Al2/MF AOl. File 
Number DE85010638. 

In Biology and Medici..e Division annual report, 1983-1984. 

NMR imaging, NMR spectroscopic, and histopathologic 
techniques were used to study the proton relaxation time and relat- 
ed biochemical changes in the central nervous system after helium- 
beam in vivo irradiation of the rodent brain. Rats were irradiated 
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with 3000 to 5000 rads after which the NMR measurements were 
made 4, 11, 25, 81, and 210 days post-irradiation. To measure the 
NMR relaxation times, the following imaging techniques were used: 
spin-echo imaging with projection-reconstruction; two-dimensional 
Fourier transform spin-echo imaging; and saturation recovery with 
projection reconstruction. 


6397 (LBL—18393, pp 56-59) Kinetics of plutonium 
deposition in the mouse. Durbin, P.W : Apr 1985. 
NTIS, PC A12/MF AO1. File Number DE8 

In Biology and Medicine Division annual report, makes 

The kinetics of deposition of intravenously (i.v.) injected 
238Py(IV) citrate were determined in the mouse to provide baseline 
information needed to assess the effectiveness of plutonium removal 
agents and to identify their mechanisms of action. Data reported 
here for ten post-injection intervals from 1 min to 24 hr after an i.v. 
injection were used to prepare a preliminary mathematical descrip- 
tion of the simultaneous deposition of ***Pu in liver and skeleton 
and its clearance from plasma and extracellular fluid (ECF), as in- 
ferred from the **Pu content of soft tissues other than liver. For 
completeness, retention of *Pu in the major tissue compartments 
from 24 hr to 14 days after injection is included. 


6398 (LBL—18393, pp 67-70) Heavy-charged-particle 
irradiation of Phase I and II patients at the Bevalac. Castro, 
J.R.; Saunders, W.M.; Chen, G.T.Y.; Collier, J.M.; Zink, 
S.R.; Pitluck, S.; Endo, M.; Woodruff, K.H.; Gauger, G.E.; 
Austin-Seymour, M. Apr 1985. NTIS, PC Ai2/MF AOl. 
File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Patients entered in this study are treated with helium, 
carbon, neon, and silicon heavy particles as part of Phase I-II trials 
of the following target sites: RBE studies (skin and subcutaneous 
metastases); malignant glioma of the brain; locally advanced carci- 
nomas of the pancreas, biliary tract, and stomach; selected, ad- 
vanced head and neck tumors; locally advanced soft tissue sarcoma- 
ta; locally advanced carcinomas of the lung; and locally advanced 
carcinoma of the prostate. Most of the required Phase I-II studies 
for these sites have been completed for neon particles, although 
much remains to be accumulated for silicon ions. 


6399 (LBL—18393, pp 70-72) Precision high-dose ra- 
diotherapy with helium-ion beams: treatment of malignant 
tumors in humans. Saunders, W.S.; Castro, J.R.; Austin-Sey- 
mour, M.; Chen, G.T.Y. Collier, J.M.; Zink, S.R.; Capra- 
Young, D.; Pitluck, S.; Walton, R.E.; Pascale, CR. Apr 
1985. NTIS, PC A12/MF A01. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The advantages of the Bragg peak and sharp penumbra of 
the helium-ion beam emphasize its importance in radiotherapy. Per- 
haps the best example of this type of treatment is that for the treat- 
ment of malignant melanoma of the eye. The authors treated 181 
such patients, 46 in the last 12 months. They continue to have very 
encouraging results in this group. Only eight patients have had a 
recurrence of their tumor, and in all eight a second treatment, usu- 
ally removal of the eye, has apparently cured the tumor. They have 
generally been able to preserve the pretreatment visual acuity as 
long as the edge of the tumor is at least 3-4 mm away from the 
optic disc or macula. Four different tumor doses have been used 
since this program was begun. The first 20 patients received 70 
GyE; the dose was then raised to 80 GyE for the next 69 patients. 
The group of patients treated with 80 GyE began to develop an 
unacceptable incidence of glaucoma in the treated eye, so the dose 
was then decreased to 60 GyE. So far, 4 of 61 patients (or 7%) in 
the 60-GyE group have developed glaucoma. 


6400 (LBL—18393, pp 99-101) Theory of strand breaks 
in DNA by heavy particles. Chatterjee, A.; Magee, 
J.L. Apr 1985. NTIS, PC Ai2/MF AOl1. File "Number 
DE85010638. 

In a oe Medicine Division annual report, 1983-1984. 

Heavy charged particles deposit energy along their trajector- 
ies; the geometrical pattern of such energy deposition is called the 
track structure. The authors are developing a theoretical frame- 
work based on track structure and the associated radiation chemis- 
try toward understanding the production of single-strand and 
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double-strand breaks by heavy particles in DNA molecules in aque- 
ous solution. The progress made so far is briefly reported here. 


6401 (LBL—18393, pp 101-105) Recovery of mouse je- 
junal crypt cells as a function of time after irradiation. 
Alpen, E. rs Leones P.; Havens, V.C.; Yee, M.; 
n, ; Alexander, H H.M.; De Guzman, R.J. Apr 

1985. NTIS, Be Al12/MF AOl1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

To estimate repair rates for gastrointestinal crypt cells the 
authors have developed a model using the LAF; mouse in which a 
conditioning dose is given to evaluate the recovery capacity to a 
subsequent challenge dose of x rays. The conditioning dose is the 
Dzaoo dose derived from single-dose crypt-cell survival curves. They 
have compared the recovery after low-LET (x rays and helium 
ions) and high-LET (neon ions) irradiations. In one series of experi- 
ments, the mice were challenged with x irradiation, in another set 
of experiments the challenge doses were the same as the condition- 
ing dose, i.e., neon plateau. It is clear that the result is independent 
of the radiation modality used for the challenge dose. These find- 
ings confirm that, with high-LET radiation, a three-house fractiona- 
tion schedule is inadequate to assess complete interfraction recov- 
ery. 


6402 (LBL—18393, pp 105-108) Radioprotection of 
mouse colony forming units-spleen (CFU-S) against heavy 
charged particle damage by WR 2721. Afzal, S.M.J.; Ains- 
worth, E.J.; Mahlmann, L.J.; Prioleau, J.C. Apr 1985. 
NTIS, PC A12/MF A0Ol1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The purpose of the study is to use the marrow CRU-S as a 
model system to determine the dependence of the radioprotective 
effect of WR 2721 on LET and other physical characteristics of 
heavy charged particles. Protection studies may have implications 
in potential radiotherapeutic use of WR 2721 with high-LET radi- 
ations and may also contribute to an improved understanding of the 
mechanisms of radioprotection in terms of direct and indirect radi- 
ation damage at the molecular level. Reported here are the radio- 
protective effects of WR 2721 on the CFU-S exposed to heavy-ion 
beams with dose-averaged LET/sub «/ values ranging from 26 to 
260 keV/pm. 


6403 (LBL—18393, pp 114-116) Test for micronuclei 
induction in rat rhabdomyosarcoma tumors after irradiation 
with x rays and heavy charged particles. Nuesse, M.; Curtis, 
S.B. Apr 1985. NTIS, PC Al2/MF A0Ol. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

A micronucleus test was applied to study the response of a 
tetraploid rat rhabdomyosarcoma cell system clone R2C5 to irra- 
diation with x rays and heavy charged particles, in this case with 
neon (557 MeV/u) and silicon (670 MeV/uw) particles provided by 
the Bevalac. The experiments were performed with exponentially 
growing in vitro cells. The cells were irradiated in 60-mm plastic 
dishes with x rays and neon or silicon particles in the plateau or the 
extended peak region of the Bragg curve. The fraction of cells con- 
taining micronuclei was measured in a fluorescence microscope. 


6404 (LBL—18393, pp 116-120) Effects of heavy-ion 
vascular 


radiation on the brain system. Yang, T.C.; Craise, 
L.M.; Tobias, C.A. Apr 1985. NTIS, PC ALM AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

In the laboratory, the authors have been studying the effects 
of heavy-ion radiation on the vascular system, using neonatal rats as 
a model system. They investigated the response of the brain vascu- 
lar system to ionizing radiation and found that distinct petechial 
hemorrhages developed in the cerebral cortex within a few hours 
after irradiation, reached a maximum after about 13 to 24 hours, 
and then decreased exponentially with time. No brain hemorrhage 
was found in neonatal rats 12 days after irradiation. Heavy ions 
induce more hemorrhages than x rays for a given dose, and the 
RBE for 670-MeV/u neon particles ranges from about 2.0 for low 
doses to about 1.4 for high doses. 
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6405 (LBL—18393, pp 120-122) Post ane cell ki- 
netic behavior and radiation response. Rodriquez, A.; Alpen, 
E.L.; DeGuzman, R.J.; Kavanau, K.S.; Mendonca, M.S. 
Apr 1985. NTIS, PC A12/MF Al. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The kinetics of reentry into the cycling phase of cells that 
are dispersed from spheroids may be analogous to the kinetics of 
tumor cells that survive cytotoxic agents or radiation. Preliminary 
studies have been completed on repair of potentially lethal damage 
(PLD) and on kinetics of nonirradiated cells from spheroids and 
monoiayeis. Cell growth curves were obtained for dispersed sphe- 
roid cells and compared to the growth curve of cells from expo- 
nential and confluent monolayers. 


6406 (LBL—18393, pp 122-125) Cell cycle dependent 
repair of potentially lethal heavy-ion damage. Blakely, E.A.; 
Change, P.Y.; Lommel, L.; Goodwin, E.H.; Abrams, F.E.; 
Tobias, C.A. Apr 1985. NTIS, PC Ail2/MF AO0Ol. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The authors have demonstrated a qualitative and quantitative 
difference in the response of synchronized human Gi-phase cell 
populations to single doses of low-or high-LET radiation. They 
also have evidence that Gi-cell populations that can repair x-ray- 
induced PLD are unable to effectively repair heavy-ion-induced 
PLD at early times in Gi-phase but are capable of some repair in 
the late Gi-phase. Treatment with an inhibitor of DNA polymer- 
ases (B-araA) can eliminate the PLDR observed after exposure to a 
single dose of either radiation quality. 


6407 (LBL—18393, pp 125-127) Inhibition of protein 
synthesis and its effect on cell progression and repair of sub- 
lethal radiation damage. Yezzi, M.J.; Tobias, C.A.; Blakely, 
E.A.; Chang, P.Y.; Lommel, L. Apr 1985. NTIS, PC A12/ 
MF AO1. File Number DE85010638. 


In at and Medicine Division annual report, 1983-1984. 


The authors are using a temperature-sensitive 

mutant cell line that stops synthesizing protein when it is trans- 
ferred from its normal growth temperature of 35°C up to 40°C. 
They have been studying the effects of this inhibition of protein 
synthesis on the ability of Gi- and S-phase cells to repair sublethal 
x-ray damage. They observed reduced split-dose survival repair in 
the exponentially growing mutant population if the cells were held 
at 40°C for 2-hours before a first dose, and during a 2-hr interval 
between doses. A greater inhibition of repair capability was seen 
when the same experiment was performed with synchronized S- 
phase cells compared to the repair capability of either asynchro- 
nous populations, or to cells synchronized in G:-phase. To study 
this further, experiments were completed to determine the effects of 
protein inhibition, either with or without exposure to x rays, on the 
cell progression of synchronized S phase cells. 


6408 (LBL—18393, pp 127-128) Detection of repair en- 
zymes and radiation-induced lesions at the molecular level. 
Roots, R.J.; Grossi, G.; Schmidt, J.; Tobias, C.A. Apr 1985. 
NTIS, PC A12/MF A01. File Number DE85010638. 

In Biology and Medicine Division annual r 1983-1984, 

A number of genes associated with repair of DNA from ra- 
diation-induced damage are well characterized in yeast cells; for ex- 
ample, the rad52 and rad54 mutant strains are very sensitive to ion- 
izing radiation. Because these two genes are implicated in repair of 
DNA and have also been cloned into a variety of plasmid vectors, 
the authors have begun investigations to find their analogs in higher 
eukaryotes. 


6409 (LBL—18393, pp 128-137) Super heavy ions: ura- 
nium radiobiology and physics. Kraft, G.H.; Blakely, E.A.; 
See W.; Chang, P.Y.; Lommel, L.; Roots, 

; Yang, T.C.H.; Craise, L.M.; Mei, M.; Wong, "M. Apr 
1583, S, PC A12/MF A01. File Number D 85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

During the past year, as a part of a continuing collaboration 
with the biophysicists at the Gesellschaft fuer Schwerionenfors- 
chung (GSI), uranium Bevalac experiments were completed at 
three high initial energy levels of extraction (960, 430, and 170 
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MeV/u). Beams of uranium at these energies, which are available 
only at the Bevalac, permit the study of the biological response to 
ions in the plateau of the Bragg curve at the heretofore unstudied 
intermediate-LET range between 1900 and 3500 keV/pm. 


6410 aa pp 137-139) Induction of gene ex- 
pression in mammalian cells by heavy ions. Mei, M.; Craise, 
L.M.; Yang, T.C. Apr 1985. NTIS, PC A1l2/MF Al. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

This year work was initiated on a type of mutation in mam- 
malian cells in vitro, a nutritional mutation that includes forward 
and reversed directions of nutritional deficiency, and uses a specific 
kind of amino acid requirement as the genetic marker and provides 
an easy way to investigate the mutagens’ effect on gene expression 
in mammalian cells. Using an established mammalian cell line, Chi- 
nese Hamster Ovary cells (CHO-K1), the mutagenic effects of vari- 
ous heavy ions were observed. Cell line CHO-K1 requires proline 
for normal growth in medium with low serum concentration. X 
rays and three types of heavy particles (600-MeV/u neon, 670- 
MeV/u neon, and 300-MeV/u silicon ions) were used to induce 
mutation that reversed cells to proline independence. 


6411 (LBL—18393, pp 207-208) Studies of the struc- 
ture and regulation of the yeast RAD54 and RAD52 genes. 
Emery, H.S.; Schild, D.; Kellogg, D.E.; Mortimer, R.K. 
Apr 1985. NTIS, PC A1l2/MF A0l. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

In S. cerevisiae at least eight genes (RADSO to RADS57) par- 
ticipate in recombinational repair of x-ray damage to DNA. Three 
genes - RADS1, RADS52, and RADS54 - form a subgroup. To un- 
derstanding the roles played by this group, the authors have initiat- 
ed a study of the structure, transcription, and regulation of RAD54 
and RADS2. To test if these genes are transcriptionally regulated, 
the authors have determined the levels of RADS4 and RADS52 
RNA in yeast cultures grown for various lengths of time following 
x irradiation. Internal fragments of the genes were used as hybrid- 
ization probes to quantify the RNAs relative to an uninduced RNA 
species. The preliminary results suggest that a 3.0 kilobase RADS4 
transcript is present in unirradiated cells. Its steady-state level is in- 
creased 3- to 5-fold within 30 min of x irradiation. 


(LBL—18393, pp 208-209) Fusion of the rad54 
coding region to the GAL1 . Takakuwa, J.; Mor- 
timer, R.K. Apr 1985. NTIS, PC Al2/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Using the cloned RADS54 gene and a plasmid, the authors 
have fused the coding region of RADS54 to the GALI promoter. 
The resulting plasmid, pTM-X6, contains the GALI transcription 
start ligated to a site just downstream from the transcription starts 
of RADS4, as confirmed by SI and sequence data. They have 
found that rad54-3 strains transformed with pTM-6 become resist- 
ant to x rays when grown on galactose or glucose/galactose media 
but remain x-ray sensitive when grown on a glucose medium. 


6413 (LBL—18393, pp 209) Characterization of 
RADS55. Lovett, S.T.; Game, J.C.; Mortimer, R.K. Apr 
1985. NTIS, PC Al2/MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

To elucidate the role of RADS5S5 in recombination, the au- 
thors have determined the properties of RADS55 mutants at both 
permissive and nonpermissive temperatures with respect to mitotic 
and meiotic homologous recombination and mating-type switching. 
In addition, they have isolated extragenic mutations that increase or 
decrease the permissivity of RADS55 mutations and have deter- 
mined their preliminary genetic characterization. 


6414 (LBL—18393, pp 209-211) Induction of resistance 
to the lethal and replicatio: -blocking effects of DNA damage. 
Cooper, P.K.; Henteleff, M.; Hugues, P.; Ling, V.; Ori- 
enes, P. Apr 1985. NTIS, PC A13/MF Al. File Number 

DE85010638. 
In Biology and Medicine Division annual report, 1983-1984. 
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The goals of this work are: (1) to elucidate the means by 
which the induced long patch process promotes survival of UV 
damage; (2) to identify the induced gene products that are required 
for this process; and (3) to understand the interaction of the effects 
of the SOS and adaptive responses on survival and mutagenesis. 


6415 (NIRS-RSD—65, pp 19-20) Strontium-90 and 
cesium-137 in vegetables (consuming districts) (from October 
1982 to February 1983). Environmental and dietary materials. 
Jun 1983. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE86780113. 

In Radioactivity survey data in Japan. 

Strontium-90 and cesium-137 in vegetables (consuming dis- 
tricts from Oct. 1982 to Feb. 1983) were determined. Spinach and 
Japanese radish were selected as the representatives for leaf vegeta- 
bles and for non-starch roots, respectively, from seven sampling lo- 
cations. The results are shown in a table. 


6416 (NUREG—0714-Vols.4-5) Occupational radiation 
exposure. Fifteenth and sixteenth annual reports, 1982 and 
1983. Volumes 4 and 5. Brooks, B.; McDonald, S.; Richard- 
son, E. (Nuclear Regulatory Commission, Washin on, DC 
(USA). Div. of Radiation Programs and Earth Sciences). 
Oct 1985. 56p. NTIS, PC A04/MF AOl - GPO. File 
Number T186900302. 

This report summarizes the occupational exposure data that 
is maintained in the US Nuclear Regulatory Commission's Radi- 
ation Exposure Information and Reports System (REIRS). The 
bulk of the information contained in the report was extracted from 
the 1982 and 1983 annual statistical reports submitted by seven cat- 
egories of NRC licensees subject to the reporting requirements of 
10 CFR Section 20.407. These seven categories of licensees also 
submit personal identification and exposure information for termi- 
nating employees pursuant to 10 CFR Section 20.408, and some 
analysis of this data is also presented in this report. Compilations of 
the reports for 1982 indicated that some 154,000 individuals were 
monitored, 94,000 of whom received a measurable dose. The col- 
lective dose incurred by these individuals was calculated to be 
57,000 man-rems, and the average measurable dose was found to be 
0.60 rem. 6 refs., 7 figs., 13 tabs. 


6417 (NUREG/CR—1478) PREREM: an interactive 
data g code for INREM II. Part I: user's 


preprocessin 
manual. Part II: code structure. Ryan, M.T.; Fields, D.E. 
(Oak Ridge National Lab., TN (USA)). May 1981. Contract 


AC05-840OR21400. 72p. (ORNL/NUREG/TM—422). 
NTIS, PC A04/MF AO1 - GPO. File Number T1I86002778. 

PREREM is an interactive computer code developed as a 
data preprocessor for the INREM-II (Killough, Dunning, and 
Pleasant, 1978a) internal dose program. PREREM is intended to 
provide easy access to current and self-consistent nuclear decay and 
radionuclide-specific metabolic data sets. Provision is made for revi- 
sion of metabolic data, and the code is intended for both produc- 
tion and research applications. Documentation for the code is in 
two parts. Part I is a user’s manual which emphasizes interpretation 
of program prompts and choice of user input. Part II stresses inter- 
nal structure and flow of program control and is intended to assist 
the researcher who wishes to revise or modify the code or add to 
its capabilities: PREREM is written for execution on a Digital 
Equipment Corporation PDP-10 System and much of the code will 
require revision before it can be run on other machines. The source 
program length is 950 lines (116 blocks) and computer core re- 
quired for execution is 212 K bytes. The user must also have suffi- 
cient file space for metabolic and S-factor data sets. Further, 64 100 
K byte blocks of computer storage space are required for the nucle- 
ar decay data file. Computer storage space must also be available 
for any output files preduced during the PREREM execution. 9 
refs., 8 tabs. 


6418 First-generation litter-size reduction following irra- 
diation of spermatogonial stem cells in mice and its use in 
risk estimation. Selby, P.B.; Russell, W.L. (Oak Ridge Na- 
tional Lab., TN). Environmental Mutagenesis; 7: No. 3, 451- 
469(1985). Contract AC05-840R21400. 

Litter-size reduction (LSR) is a useful measure of part of the 
overall F; radiation-induced damage. Extensive LSR data were ob- 
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tained as a by-product of specific-locus experiments. Fourteen such 
experiments involving 158,490 F; litters have been analyzed for the 
extent of LSR induced by x- or gamma-irradiation of spermato- 
gonia. Litter sizes were compared between experimental and con- 
trol groups at about 3 weeks after birth. At the high dose rate of 90 
R/min, the LSRs showed a humped dose-response curve. There 
was a pronounced dose-rate effect, the mutational responses being 
much less at dose rates of 0.009 R/min and 0.001 R/min. It is esti- 
mated that if men were exposed to 1 R of radiation delivered at 
low linear energy transfer (low LET) and low dose rate, the 
number of deaths caused by induced dominant mutations among 
their children before late childhood would be about 19 per million 
live-born. This can be added to the earlier estimate of an approxi- 
mately equal number of viable disorders in all body systems as 
based on dominant skeletal mutations. This gives a total estimate of 
induced dominant damage, but much of this addition represents 
death in very early embryonic life that would not be recognized in 
humans. The LSR data also permit the conclusion that only an ex- 
tremely small proportion of serious radiation-induced genetic disor- 
ders among live-born humans would be expected to result from 
segmental aneuploidy. 


5602 THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 6169 


5603 CHEMICALS METABOLISM AND 
TOXICOLOGY 


REFER ALSO TO CITATION(S) 4689, 4689, 4843, 5025, 5050, 6258, 6258, 
6320, 6321 


6419 (CONF-8510188—1) Cell injury and repair in the 
lung. Witschi, H.P. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 24p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002218. 

From Dahlem conference workshop on mechanisms of cell 
injury: implications for human health; Berlin, F.R. Germany (20 
Oct 1985). 

A broad review of pulmonary toxicology is presented. Based 
upon this review a redirection of basic toxicology research is pro- 
posed. According to this viewpoint, acute and chronic disease proc- 
esses in the lung are seen as a dynamic interplay between different 
cell populations. The study of such interplays will not be easy and 
will require imaginative experimentation. Initially, biochemistry will 
come second to dynamic morphology, cell biology and perhaps 
tissue and organ culture work. Long-term experiments will become 
more important than acute studies. Most important, however will 
be the design of critical experiments, particularly such ones which 
clearly provide an answer to what is cause and what is effect. 24 
refs., 1 tab. 


6420 (DOE/EV/04961—3) [Effect of SO. on light mod- 
ulation on plant metabolism]. report. Anderson, 
L.E. (Illinois Univ., Chicago (USA)). 1982. Contract AC02- 
78EV04961. 3p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86003527. 

A series of experiments is reported on the effects of sulfur 
dioxide and arsenites on the activity of key enzymes in stomatal 
metabolism of Pisum sativum. (DT) 


6421 (DOE/EV/04961—T1) Effect on SO, light modu- 
lation of plant metabolism. Final report, June 1, 
1983-May 31, 1985. Anderson, L.E. (Illinois Univ., Chicago 
(USA)). 1985. Contract AC02-78EV04961. 15p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002978. 

The effect of sulfite and arsenite on light activation in two 
pisum cultivars was examined. The experiments indicate that the 
difference in sensitivity to SO2 is directly reflected in sensitivity of 
a thylakoid bound factor to SOs. 2 figs. (DT) 
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6422 (EUR—9005) Study on vanadium in workers from 
oil fired power plants. Sabbioni, E.; Maroni, M. (Commission 
of the European Communities, Ispra (Italy). Joint Research 
Centre; Commission of the European Communities, Luxem- 
bourg). 1984. 4p. Commission of the European Communi- 
ties, Ispra (Italy). 


6423 (IVL-B—769) Measurements of the state of stress 
on forest trees. Ahlfors, A.; Norrman, J.; Skaerby, L. 
(Swedish Environmental Research Inst., Stockholm). Sep 
1984. 49p. (In Swedish). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85752761. 

An inventory of methods and literature concerning investi- 
gation of stress on trees is presented. A survey of diagnostic meth- 
ods for different types of stress has been made. The main contents 
of the paper cover research of air pollution. An extensive bibliogra- 
phy is included. 


6424 (LA—10531-MS) Toxicological study of ” Aralhex 
Brush” and its two components. London, J.E.; Smith, D.M. 
(Los Alamos National Lab., NM (USA)). Sep 1985. Con- 
tract W-7405-ENG-36. llp. NTIS, PC A02/MF A011; GPO 
Dep. File Number DE86003299. 

The acute oral LDso values for the adhesive “Aralhex 
Brush” for mice and rats are greater than 5g/kg. According to clas- 
sified guidelines, the mixture would be considered only slightly 
toxic or practically nontoxic in both species. Skin application stud- 
ies in the rabbit with the adhesive demonstrated that it was cutan- 
eously mildly irritating; however, based on the primary irritation 
index, the adhesive’s two precursor components were nonirritating. 
The adhesive and components I were mildly irritating in the rabbit 
eye application studies and component II was non-irritating. The 
sensitization study in the guinea pig did not show “Aralhex Brush” 
or its two components to be sensitizers. 5 refs., 3 tabs. 


6425 (LA—10533-MS) Toxicological study of NTO. 
London, J.E.; Smith, D.M. (Los Alamos National Lab., NM 
(USA)). Sep 1985. Contract W-7405-ENG-36. 8p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86003296. 

The acute oral LDso values for NTO for mice and rats are 
greater than 5 g/kg. According to classical guidelines, the test ma- 
terial would be considered only slightly toxic or practically non- 
toxic in both species. Skin application studies in the rabbit with 
NTO demonstrated that it was mildly irritating cutaneously. With 
the scoring scheme, the rabbit eye test was considered negative; 
however, transient conjunctival and corneal irritation did result 
from the NTO application in several animals and one developed a 
chronic anterior uveitis. The material did not induce sensitization in 
the intradermal guinea pig assay. 6 refs., 1 tab. 


6426 (LA-UR—85-3594) Mutagenicity of photochemi- 

cally-transformed polycyclic aromatic amines. Strniste, G.F.; 

Nickols, J.W.; Okinaka, R.T.; Whaley, T.W. (Los Alamos 

National Lab., NM (USA)). 1985. Contract W-7405-ENG- 

36. a (CONF-851027—3). NTIS, PC A02/MF A01; GPO 
ile Number DE86002394. 

From Health and environmental research on complex organ- 
ic mixtures; Richland, WA, USA (21 Oct 1985). 

Polycyclic aromatic amines (PAA) constitute a class of sus- 
pect genotoxic chemicals found in certain energy-related complex 
organic mixtures. A variety of studies are reported on the photo- 
chemical transformation (oxidation) of polycyclic aromatic amines 
and the increase in genotoxicity of the resulting complex mixtures 
of radiation-generated products. Biological endpoints of cytotoxi- 
city and mutagenicity were measured in the Ames/Salmonella 
standard-plate assay. Chemical fractionation and identification of 
various photoproducts was accomplished with h.p.l.c., uv and ir 
spectroscopic and mass spectrometric techniques. The benchmark 
PAA in these studies was aminofluorene (2-AF). Photooxidation of 
2-AF can occur at both the exocyclic nitrogen and certain ring po- 
sitions resulting in the formation of direct-acting and potent bacte- 
rial mutagens, including 2-nitrosofluorene, 2-nitrofluorene, and 2-ni- 
trofluoren-9-one. UVA-irradiated 2-AF solutions also contain pro- 
mutagenic compounds, i.e., is 2-aminofluoren-9-one. These results 
support the hypothesis‘ that the critical step in the activation of 
major, identified direct-acting mutagenic 2-AF photoproducts is 
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their reduction by bacterial nitroreductase enzymes to reactive hy- 
droxylamines. Photochemical oxidation is an alternative mechanism 
of transforming PAA into direct-acting genotoxins. 24 refs., 5 figs. 


6427 (LBL—18393, pp 59-64) New subquestering 
agents for the actinides: acute toxicity and effectiveness for 
removal of Pu from mice of derivatives of desferrioxamine 
and of poly (hydroxypyridinone) ligands and their ferric and 
zinc complexes. Durbin, P.W.; Jeung, N.; Rodgers, S.J.; 
White, D.L.; Raymond, K.N. Apr 1985. NTIS, PC A12/ 
MF AO1. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The purpose of this program is to provide the biological 
data needed for development of safe effective chemical agents for 
decorporation of the actinides and other chemically similar ions 
such as Fe(III). The results of preliminary screening for potency 
and toxicity of several newly synthesized ligands that incorporate 
multiple catechoylamide and hydroxypyridinone functional groups 
are reported. Macromolecules containing those functional groups 
were shown to form highly stable complexes with both Pu(IV) and 
Fe(III) and to promote significant excretion of newly injected 
Pu(IV) in mice. The test of ligand potency measure the effective- 
ness for promoting excretion of newly injected ***Pu(IV). 


6428 (LBL—18393, pp 211-213) Effects of alkylating 
carcinogens on mammalian cells in culture. Goth-Goldstein, 
R.; Hughes, M. Apr 1985. NTIS, PC A12/MF AO0Ol1. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Specific mutations affecting the repair of DNA lesions and 
the cell’s sensitivity to mutagens have been a very successful tool 
for analyzing DNA repair and for linking specific DNA lesions to 
certain biological effects. The authors are especially interested in 
defining the biological consequences of DNA lesions induced by al- 
kylating carcinogens such as N-methyl-N’-nitro-N-nitrosoguanidine 
(MNNG). To quantify the toxic and mutagenic effects of these 
agents, the authors work with a simple mammalian cell system, a 
well-established Chinese hamster ovary (CHO) ceil line. Cell killing 
by an agent is measured by the reduction in colony-forming ability, 
and its mutagenicity by testing for three different genetic markers; 
resistance to 6-thioguanine, ouabain, and diphtheria toxin. Their 
goal is to select from CHO cells a number of variants with altered 
sensitivity to alkylating agents and to characterize the biochemical 
basis for this alteration. 


6429 (LBL—18393, pp 215-216) Cytoskeleton of epithe- 
lial cells as a target for tumor-promoting phorbol esters. 
Kellie, S.; Wyke, J.W.; Bissell, M.J. Apr 1985. NTIS, PC 
A12/MF A01. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Phorbol-12-myristate-13-acetate (PMA or TPA) has a pro- 
found and rapid influence on the morphology and cytoskeleton of 
the MDCK, a dog kidney epithelial cell line. Within 20 minutes 
TPA induces a rapid change in the morphology of these cells from 
a flat, cuboidal state to a rounded or elongated one in which the 
cell membranes become convoluted. Concomitant with this mor- 
phological change is a rapid dissolution of stress fibers and a redis- 
tribution of F-actin from actin cables to a membrane location. This 
rearrangement of actin is mimicked by the rearrangement of a-ac- 
tinin and a reduction in the number of vinculin-containing adhesion 
plaques. The cytoskeletal rearrangements induced by TPA occur in 
the presence of inhibitors of oxidative phosphorylation and glycoly- 
sis. 


6430 (LBL—18393, pp 224-226) In vitro transformation 
i 


of human epithelial cells. Stampfer, M.R.; Bartley, 
J.C. Apr 1985. NTIS, PC Al2/MF AO0Ol. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Studies have been performed on the transformation in vitro 
of human mammary epithelial cells (HMEC), both to understand 
the number and nature of the events involved in human epithelial 
cell carcinogenesis and to identify agents responsible for inducing 
the different stages in the progression to malignancy. The common 
environmental pollutant, benzo(a)pyrene (BaP), has been used to 
induce transformation. 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 CHEMICALS METABOLISM AND TOXICOLOGY 


6431 (LBL— 18393, 234-237) Carcinogenic potency. 
Gold, L.S.; Ames, B.N.; Magaw, R.I.; de Veciana, M.; Le- 
vinson, R.H.; Backman, G.; Lopipero, P.; Gerson, J. Apr 
1985. NTIS, PC Al2/MF Al. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

Efforts to use animal bioassays in the evaluation of the po- 
tential health risk of chemicals to humans have been hampered by 
the lack of a standardized method of comparing experimental re- 
sults. More over, quantitative estimates of carcinogenic potency 
have not been made for large numbers of chemical carcinogens. 
The authors Carcinogenic Potency Database is an attempt to quan- 
tify and standardize the animal bioassay literature and to organize it 
systematically. 


(NP—6770032) Heavy metal content in the ecosys- 
tem of the Deutsche Bucht with special reference to recent- 
marine benthic foraminifers. Hoebel, C. = echnische Univ. 
Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Mathema- 
tisch-Naturwissenschaftliche Fakultaet). 6 Jul 1984. 135p. 
(In German). NTIS (US Sales Only), PC A0O7/MF AOl. 
File Number DE86770032. 

Recent benthic foraminifers from the Deutsche Bucht were 
studied in this thesis which aimed at determining to what extent 
trace elements are incorporated in foraminifers and to what extent 
the heavy metal load of the North Sea has an effect on these orga- 
nisms. 29 trace elements were analyzed while making a more de- 
tailed study of the heavy metals of cadmium, lead, manganese and 
zinc. A total of some 100 samples taken from various areas were 
examined. All elements showed a marked dependence on their geo- 
graphical position. Following enrichment factors, a ‘pollution scale’ 
subdivided into 7 categories was established for the Deutsche 
Bucht. The scale ranges from ‘no pollution’ to ‘excessive pollution’. 
It was found that the content of heavy metals in the foraminifers 
was directly proportional to the heavy metal content of the sur- 
rounding sediments. This fact led to the assumption that heavy 
metals could continue to enrich in foraminifer shells even after the 
latter had been deposited. In addition, the results show that heavy 
metals once enriched in organisms can be excreted with great diffi- 
culty only. Any remobilization occurs but very slowly and in a 
completely ‘clean’ environment only. 


6433 (NP—6770034) Mercury, lead and cadmium levels 
in the back muscles of roach (Rutilus rutilus) of the northern 
Upper Rhine as a function of water level and season. 
Haeuser, P. (Giessen Univ. (Germany, F.R.). Fachbereich 
Veterinaermedizin und Tierzucht). 26 Aug 1983. 102p. (In 
German). NTIS 4 Sales Only), PC A06/MF AO01. File 
Number DE867700 

During one year ie roaches from the Rhine, caught at four 
stations abovestream and downstream of the month of the Main 
river, were analysed for their heavy-metal content in the fillet by 
atom absorption spectrometry. Maximum concentrations found 
were 1470 pg/kg for Hg, 10.3 wg/kg for Cd and 1.1 mg/kg for Pb. 
The mean annual values were 511 pg/kg for Hg, 2.1 wg/kg Cd and 
232.8 wg/kg for Pb. Values vary seasonally and are highest in the 
summer and lowest in the winter months. Considering the metal 
concentrations of the Rhine water, the results suggest that the sea- 
sonal variations must be due to metabolic factors. Downstream of 
the mouth of the Main river, roach contain more heavy metal. The 
heavy metal content in the muscle tissue of the fish can probably be 
reduced if they are kept in clean water for 2-3 months. 


Aneuploidy and health risk assessment: current 
oa and future directions. Dellarco, V.L.; Mavournin, 
mae H.; Tice, R.R. (Environmental Protection Agency, Wash- 

m, DC). Environmental Mutagenesis; 7: No. 3, 405- 
434(1985), Contract AC02-76CH00016. 

The US Environmental Protection Agency (EPA) recently 
sponsored a work-shop to discuss (1) the contribution of aneuploidy 
to human disease and disability, (2) the development of tests for de- 
tecting chemicals that induce aneuploidy and the relevance of these 
tests to human risk, and (3) the current understanding of mecha- 
nisms by which aneuploidy arises. This summary is based on the 
presentations given at the workshop. It is hoped that this summary 
will stimulate thinking in this vitally important area of risk assess- 
ment and contribute to the establishment of priorities for basic re- 
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search, development of new test methods, and validation of existing 
test approaches. Such research is needed to enhance the scientific 
basis for risk assessment for aneuploidy-producing chemicals. 


6435 Evaluation of laser dye mutagenicity using the 
Ames/Salmonella microsome test. Wuebbles, B.J.Y.; Felton, 
J.S. (Lawrence Livermore National Lab., CA). Environmen- 
tal Mutagenesis; 7: No. 4, 511-522(1985). Contract W-7405- 
ENG-48. 


Twenty-five laser dyes and four analogs were tested for mu- 
tagenicity in the Ames/Salmonella test. Seven dyes and two ana- 
logs gave positive mutagenic responses with bacterial strains TA- 
1538 and TA98. Of two widely used families of laser dyes (coumar- 
ins and rhodamines), four coumarin samples, but none of the rhoda- 
mine samples, were mutagenic. Using high-performance liquid 
chromatography (HPLC), it was determined that five mutagenic 
dye samples had multiple components. The dyes themselves may 
not be the mutagenic agents in all cases (as with Nile Blue) but may 
contain impurities that are mutagenic. This study indicates the need 
for further toxicological testing of these types of compounds. The 
mutagenic components of these dye mixtures, whether it is the dye 
or a contaminant, presents a possible hazard to those handling 
them. Therefore, practices and procedures for the safe handling of 
specific dyes should be reviewed in light of these findings. 


6436 Radiation interception and the growth of soybeans 
exposed to ozone in open-top field chambers. Unsworth, 
M.H.; Lesser, V.M.; Heagle, A.S. (North Carolina State 
Univ., ine Journal o Applied Ecology; 21: No. 3, 1059- 
1079(Dec 19 

Seen i ee max (L.) Merr. Davis) were grown in the 
field in North Carolina, in open-top chambers which were ventilat- 
ed with either charcoal-filtered air, or non-filtered air, or non-fil- 
tered air to which about 0.02, 0.04 or 0.06 ppm ozone (Os) was 
added for 7 h day~*. Interception of total solar radiation by the 
canopy in each treatment was measured with tube solarimeters. 
Above-ground biomass and leaf area index were determined. Non- 
destructive assessments of seed development were also made. 
During vegetative growth the relation between dry matter and ra- 
diation intercepted from emergence was linear for all treatments. 
The slopes of the linear regressions consistently decreased as Os 
concentration increased; in the highest Os exposure the slope was 
about 30% less than that in filtered air. As Os concentration in- 
creased, the maximum radiation interception attained during the 
season decreased, and earlier senescence gave a shorter persistence 
of leaf cover. The seasonal mean value of the fraction of radiation 
intercepted decreased from 0.68 in filtered air to 0.65 in the highest 
Os treatment. Rates of seed growth were not significantly influ- 
enced by Os but the duration of seed growth decreased with in- 
creased O3. Pod number per plant and mean seed weight were re- 
duced, but the number of seeds per pod decreased only at the high- 
est Os concentration. Seed yields in the highest Os treatment were 
about 50% lower than in filtered air. Analysis of environmental and 
biological factors limiting seed yield showed that over the whole 
season the smaller light interception and shorter duration of growth 
(emergence to cessation of seed growth) each accounted for less 
than 7% of the yield loss. More important factors restricting yield 
were the action of Os in lowering efficiencies of dry matter produc- 
tion early in the season and in altering seed and pod development. 


5604 OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 5206 


(CEA-R—5261) Laser beams hazards. Experimen- 
tal determination of a laser ocular lesion threshold. Courant, 
D.; Court, L.; Gueneau, G.; Bagot, J.D.; Abadie, B.; Brouil- 
let, B.; Laborde, G.; Duchene, A. (CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection). Oct 1984. 108p. (In French). NTIS (US Sales 
atte PC A06/MF AO1. File Number DE86780190. 

The risks due to the use of laser have called for the defini- 
tion of exposure limits. The determination of these values requires 
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the knowledge of the physical parameters of exposure and both the 
anatomical and the physiological properties of the skin and the eye. 
The parameters of the mechanisms involved in the biological effects 
of laser beams, the concept of damage criteria and the experimental 
results found in the literature are first discussed. The main parame- 
ter of the beam determining the injury: wavelength, time and the 
size of the image are then analysed. Some examples of experimental 
determinations of laser ocular lesion thresholds, carried out on the 
retinae of the rabbit and the monkey, emphasize, the difficulties met 
in the determination of the exposure limits. These experiments in- 
volve the effect of laser beam in the visible spectrum. Several tech- 

niques are compared: a direct ophthalmoscopic observation, a 
“mind with fluorescein angiography, a histologic study with light 
microscopy and an electrophysiological study. The results show 
that the determination of exposure and the probability of risk se- 
lected. The experimental results demonstrate the importance of 
these parameters and bring into light the uncertainties of the 
present guidelines. 


6438 (DOE/RA/50219—T6) Effects of 60 Hz electric 
fields on operant and social stress behaviors of nonhuman pri- 
mates. Annual report, August 5, 1984-October 25, 
Rogers, W.R.; Lucas, J.H.; Moore, G.T.; Orr, J.L. (South- 
west Research Inst., San Antonio, TX (USA)). 1985. Con- 
tract ACO02-80RA 50219. Sip. NTIS, PC A04/MF AOl1; 
GPO Dep. File Number DE86002587. 

Operant behavioral methods have been used to assess the 
aversiveness of intense electric fields. One aspect of the aversive- 
ness of a stimulus is the ability to act as a negative reinforcer. A 
negative reinforcer is a stimulus whose response contingent termi- 
nation maintains behavior. Baboons were trained to perform an 
operant task to obtain food rewards, determined that the addition 
of an intense electric field did not disrupt performance, measured 
the background level of responding in the absence of any primary 
reinforcers, assessed the ability of electric field termination to main- 
tain operant responding, and verified that the electric field could 
serve as a discriminative stimulus. 


6439 (LBL— 18393, pp 51-55) Biological effects of mag- 
netic fields. Tenforde, T.S.; Gaffey, C.T.; Raybourn, M.S.; 
Levy, L. Apr 1985. NTIS, PC A1l2/MF A0O1. File Number 
DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

A program is being carried out within the Biology and Med- 
icine Division to evaluate the influence of magnetic fields on physi- 
po functions in experimental animals and in selected organ and 

tissue systems. A major aspect of this research is the use of sensi- 
tive electrical recording techniques to detect functional alterations 
in the cardiovascular, neural, and visual systems during the applica- 
tion of high-intensity magnetic fields. These systems involve ionic 
conduction processes and are therefore potentially sensitive to elec- 
tro-dynamic interactions with an applied magnetic field. 


6440 (CE-Trans—7529) Body impedances of living 
human bodies to 50 Hz alternating current. Biegelmeier, G. 
Translated from ETZ Archiv (Berlin) (archiv ‘an lektrische 
Energietechnik der ETZ) ; 1: No. 5, vp(1979). 23p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86900156. 

This article reviews previous work on the impedance of the 
human body and of corpses, then extends these observations to 
higher voltage and current ranges of short duration (~ 10 milli sec- 
onds). The results suggest that the human body obeys physiological 
and electrical engineering laws as would be expected. 10 refs., 13 
figs., 4 tabs. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 6373 


(HEDL—7542) FIREONE/FIRETWO fire dura- 

G.F. (Hanford 

i opment Lab., Richland, WA (USA)). Sep 

1984. Contract AC06-76FF02170. 42p. (CONF-850610—S0). 
NTIS MF A011; 2; GPO Dep. File Number DE85018213. 
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From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

This software package provides a worksheet environment 
for calculating fire duration and severity based on the method out- 
lined by T.J. Harmathy as presented in his two part paper on com- 
partment fires. This software is intended to aid engineers in design- 
ing facilities, ventilation systems, and process systems by allowing 
combustible loading ”what-ifs” to be evaluated. 


6442 oe Industrial applications of radioisotopes: 
techniques and procedures of (NTIS) Nuclear Techniques In- 
dustrial Service. Smith, S.W.; Kruger, J. (Atomic Energy 

py Po ees Africa (Pty) Ltd., Pretoria). Jun 1985. aip. 


(In ). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE85703303. 


Radioisotope handling procedures followed by personnel of 
the Nuclear Techniques Industrial Service (NTIS) during the con- 
duction of investigations in industry are described. Possible radio- 
logical implications as a result of the various measuring techniques 
and different types of plants are discussed. Conditions under which 
permanent authorization has been granted for the use of radioiso- 
topes are mentioned. 
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(ANL/EES-TM—270-Vol.3) Movement of tagged 
aad sand at thalweg caer poner sites in the Upper Mississip- 
pi River. Volume 3. Additional results ce Popa 
Whitney Island sites. McCown, D.L.; Paddock, R.A. (Ar- 
gonne National Lab., IL (USA)). Apr 1985. Contract W-31- 
109-ENG-38. 104p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
File Number D 3164. 

During routine channel maintenance, hydraulically dredged 
sand was tagged with sand coated with fluorescent dye before 
being deposited as a pile in the thalweg at three sites on the Upper 
Mississippi River. As discussed in the first two volumes of this 
report, bathymetry was measured and surface sediments were sam- 
pled to study changes in the topography of the disposal piie and the 
downstream movement of the tagged sand. At all three sites, topo- 
graphic evidence of the pile disappeared after the first period of 
high river flow, which was followed by redevelopment of dunes in 
the disposal area. The tagged sand did not migrate into nearby 
border areas, backwaters, or sloughs, remaining in the main channel 
as it moved downstream. This volume presents the results of addi- 
tional surveys at the Gordon’s Ferry and Whitney Island sites. At 
Gordon's Ferry, 25 bottom cores were taken to examine the three- 
dimensional distribution of tagged sand in the bottom sediments. 
The core analyses indicated that much of the tagged sand had been 
incorporated into the dune structure and that it resided primarily in 
the crests of the dunes. 


6444 (CBPF-NF—056/83) Dating pleistocene fossil 
coastal sand dunes by thermoluminescence. Poupeau, G-.; 
Souza, J.H.; Soliani Junior, E.; Loss, E.L. (Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro). 1983. . NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85703284. 

It was shown recently that sunlight exposure is able to 
bleach most of the geological thermoluminescence (TL) of wind 
transported sediments. This property has been used in an attempt to 
date dunes from the well developed recent quaternary coastal 
dunes system of Rio Grande do Sul. Preliminary results presented 
here, show that TL dating on fossil sand dunes from Rio Grande 
do Sul should be possible in a time range from present to at least 
50,000 yr and possibly more than 100,000 yr. 
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6445 ((AEA-R—3360-F) Radiocarbon dating of ground- 
water in the vicinity of a potential repository in clay for ra- 
dioactive waste disposal. Final report for the period 1 Decem- 
ber 1982-30 November 1984. Marmol, P. del. (International 
Atomic Energy Agency, Vienna (Austria)). Dec 1984. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85703285. 

In the context of a study of Boom clay in Mol (Belgium) for 
the purpose of storing radioactive waste, ‘*C activity measurements 
of the surrounding aquifers have been carried on in the Kempen 
region to investigate their flow patterns. This work is done in con- 
junction with classical hydrogeological methods, and a mathemati- 
cal modelling of the aquifer system. Radiochemical dating is be- 
lieved to give a decisive support to the hydrogeological modelling 
approaches. 43 wells in 11 locations have been sampled for **C iso- 
topic and chemical analyses. So far 34 *C and 23 **C/1*C isotopic 
ratios are available. Preliminary results are presented. The decreas- 
ing trend in ‘*C activity with depth from Neogene to older layers 
is generally observed. The ‘*C activities of the Berg sands in gener- 
al are discussed. The '*C data compared to the piezometric meas- 
urements cannot be explained without taking into account a contri- 
bution through seepage from one or more other aquifers. A positive 
144C measurement in the interstitial water of the Boom clay con- 
firms this view. This work will be pursued as many more data are 
needed to reach any quantitative conclusion. 


6446 (NP—6900235) Geology of McKenzie County, 
North Dakota. Bulletin 80, Part I. Carlson, C.G. (North 
Dakota Geological Survey, Grand Forks (USA)). 1985. 87p. 
NTIS, PC A05/MF AO1. File Number DE86900235. 

McKenzie County is located in northwestern North Dakota 
in the Missouri Plateau Section of the Great Plains Province. The 
southern and southwestern parts of the county lie outside the limit 
of glaciation which generally follows the course of Bennie Pierre 
Creek and then eastward along the Little Missouri River. Upland 
areas within the glaciated area have patchy areas of till near the 
limit of glaciation and nearly continuous thin till in the northern 
areas. The area includes rocks of each of the geologic periods with 
the thickest accumulations of sedimentary rocks at about 16,000 feet 
in the area of T153N, Rs97, 98W which is near the center of the 
Williston Basin. The near-surface sediment is of Recent, Pleisto- 
cene, or Tertiary age. Recent sediment consists of alluvium or col- 
luvium which is generally confined to lowland areas of current or 
Pleistocene drainage. Pleistocene sediments consist of till on the 
upland areas and water-sorted sediment in and along glacial drain- 
ages. Soil horizons have developed on the poorly consolidated Ter- 
tiary formations in the unglaciated areas. 21 figs. 


6447 (NP—6900282) Acoustostratigraphy and facies de- 
velopment of Quaternary sediments in the southeastern 
Yellow Sea. Kim, C.S.; Kim, S.W.; Cho, K.J.; Chang, J.H.; 
Kim, W.S.; Choi, W.S. (Korean Inst. of Energy and Re- 
sources, Seoul (Republic of Korea)). 1985. 35p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86900282. 

The seismic stratigraphy and related evolution history of the 
young Quaternary sediment deposits of the Yellow Sea shelf off the 
southwestern Korean Peninsula have been investigated using high- 
resolution seismic profiling and bottom sampling, coring and age 
dating. In the Huksan Sea, an area was selected for studying as- 
pects of Quaternary stratigraphy and sedimentation processes on 
the basis of previous results. Seismic profiles and bottom samples 
from the outer part of the Yellow Sea, west of the Huksan area al- 
lowed to compare the conditions of sedimentation in both areas. 
Characteristic seismic features including a fine parallel layering and 
erosional unconformities allow to define Holocene and two older 
units, here named Huksan and HaTae Deposits. The age of these 
latter two units are interpreted as Eem and Holstein Interglacial pe- 
riods, respectively. These sequences are resting partially on older 
sedimentary sequences of probably shallow-water origin. The age 
of the last shaping of the disconformity probably occurred in an 
early stage of the Flandrian transgression. These sedimentary con- 
ditions related to the Pleistocene sea level changes are partially in- 
verse on the outer shelf area. In the Holocene, sedimentation rates 
are probably very low. Locally occurring tidal sand ridges have 
probably formed during periods of lower sea level. Below the 
youngest sediment layer and these ridge features, a sheet-like sand 
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body occurs showing also an internal foreset bedding. This is paral- 
lel to the occurrence of sand ridges in the Huksan Sea which are 
buried by the Huksan Deposits and therefore inferred to be formed 
during a foregoing still older period of low-sea level. 18 refs., 14 
figs. 


6448 (SAND—85-1978C) Stable-isotope studies of 
groundwaters in southeastern New Mexico. Lambert, S.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 23p. (CONF-8503189—1). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86002590. 

From Conference on the rustler formation; Carlsbad, NM, 
USA (7 Mar 1985). 

Oxygen-18/16 and deuterium/hydrogen ratio measurements 
have been made on groundwaters sampled according to specific 
field criteria applied during pump tests of the Rustler Formation 
(the uppermost Permian evaporite unit) in Nash Draw, a solution- 
subsidence valley west of the WIPP site in the northern Delaware 
Basin of southeastern New Mexico. Comparison of these data with 
similar measurements on other groundwaters from the northern 
Delaware Basin indicates two nonoverlapping populations of mete- 
oric groundwaters in delta-0-18/delta-D space. Most of the Rustler 
waters in Nash Draw and at the WIPP site and older waters from 
the eastern two-thirds of the Capitan Limestone constitute one pop- 
ulation, while unconfined groundwaters originating as observable 
modern surface recharge to alluvium, the near-surface Rustler in 
southwestern Nash Draw, and the Capitan in the Guadalupe Moun- 
tains (Carlsbad Caverns) constitute the other. The isotopic distinc- 
tion suggests that Rustler groundwater in most of Nash Draw and 
at the WIPP site is not receiving significant modern meteoric re- 
charge. A likely explanation for this distinction is that meteoric re- 
charge to most of the Rustler and Capitan took place in the geolog- 
ic past under climate conditions significantly different from the 
present. 25 refs., 4 figs., 2 tabs. 


6449 (USGS-OFR—84-126) Public water supplies in 
Puerto Rico, 1983. Gomez-Gomez, F.; Quinones, F.; Lopez, 
M. (Geological Survey, San Juan (Puerto Rico). Water Re- 
sources Div.). 1984. 108p. US Geological Survey, Box 
25425, Denver, CO 80225. File Number T186900029. 

A compilation was made of public water supply facilities 
serving Puerto Rico’s 78 municipios (municipalities). Information 
was obtained at the Puerto Rico Aqueduct and Sewer Authority 
which is responsible for development and operation of the island’s 
public water supply system. Data on the facilities include the fol- 
lowing: Cartesian coordinates, site name, annual production, and 
analyses for pH, color turbidity, and major dissolved constituents. 
Facilities listed include 413 wells and 170 surface-water sites in op- 
eration. These provide about 370 million gallons per day off potable 
water to nearly 850,000 domestic, commercial, and industrial con- 
nections. 3 refs., 16 figs., 75 tabs. 


6450 Gravity and magnetic evidence for a granitic intru- 
sion near Wahmonie Site, Nevada Test Site, Nevada. Ponce, 
D.A. (Geological Survey, Menlo Park, CA). Journal of Geo- 
physical Research; 89: No. B11, 9401-9413(10 Oct 1984). 
Contract AI08-78ET44802. 

Gravity and magnetic data outline a broad anomaly near 
Wahmonie Site, Nye County, Nevada. A positive 15-mGal gravity 
anomaly with a steep western gradient and a broad magnetic anom- 
aly coincident with the gravity high characterize the area. Two-di- 
mensional computer models of the gravity data were made using 
magnetic, seismic, and electric data as independent constraints. The 
models indicate the presence of a shallow, relatively high density 
body of 2.65 kg m~* buried near Wahmonie Site. Aeromagnetic and 
ground magnetic data also indicate the presence of a large, shallow 
body. Two smaller local magnetic highs that occur along a magnet- 
ic prominence extending northward from the broad anomaly direct- 
ly correlate to granodiorite outcrops. This indicates that the main 
anomaly is produced by a large shallow intrusion. 
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6451 (IAEA-R—3181-F) Development of a computer 
program for calculation of flow velocity in the borehole and 
hydraulic conductivity of the formation. Final report for the 
period 1 July 1982-30 June 1983. Andersen, L.J. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). May 
1983. 182p. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE85703296. 

LSTM, main program. 

During the investigation of the Mors salt dome, a site con- 
sidered as a possible repository for Danish high level radioactive 
wastes, a new method for testing low-permeable formations - The 
Labelled Slug Test -was developed. The large amount of data ob- 
tained during this test makes manual evaluation both difficult and 
time consuming. Principles of computerized procedure for the eval- 
uation of the results are given and problems arising during calcula- 
tion are discussed. Spinner flowmeter data is normally used to give 
a qualitative estimate of permeability distribution. Formulas and 
procedures are proposed which make direct calculations of perme- 
ability from spinner readings possible. 


6452 (LA—10339-C, pp 2-4) Structure of the Jemez 
lineament in the exzstern Jemez Mountains - northwest Espan- 
ola basin. Aldrich, M.J. (Los Alamos National Lab., NM). 
Feb 1985. NTIS, PC A04/MF AOl. File Number 
DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Research in the northeast Jemez Mountains and the adjacent 
northwest Espanola Basin showed that in the Rio Grande rift and 
the Jemez volcanic field the Jemez lineament had a width of ap- 
proximately 3-5 km. The east lineament was defined by a fault 
zone. During the Miocene Lobato basalt flowed over steps in the 
fault zone. The kinematics of the magma movement was complex. 
Opening of the Rio Grande rift occurred as a result of the crust 
west of the rift which moved away from the stable interior to the 
east. Within the Valles Caldera the structural discontinuity (Jemez 
lineament) transformed into a series of normal faults which crossed 
Redondo Peak, the resurgent dome. Farther southwest the linea- 
ment was defined by several faults, collectively referred to as the 
Jemez fault zone, which presumed fundamentally normal dip-slip 
displacements. 3 references, 1 figure. 


6455 (LA—10339-C, pp 5-6) Field and petrologic stud- 
ies of the Lobato Basalt, Jemez Mountains. Baldridge, W.S.; 
Vaniman, D.T. (Los Alamos National Lab., NM). Feb 1985. 
NTIS, PC A04/MF AOl. File Number DE85010569. 
(CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The Lobato Basalt is the oldest unit of the Polvadera Group, 
which crops out on the north, northeast, and east flanks of the 
Jemez Mountains. Lobato volcanism commenced concurrently with 
reactivation of the Rio Grande rift about 210 million years ago. 
Some tectonic activity is manifested by the basaltic dikes. The 
Lobato Basalt probably occurred from a small number of large 
shield cones and possibly from fissure vents. In the basalt flows 
little or no significant variation in composition occurs as a function 
of time. Different vents erupted lavas of slightly different composi- 
tion. Field petrographic observations suggest that the units highest 
on Lobato Mesa are significantly more evolved possibly by crystal 
fractionation processes. These magmas are more similar to andesitic 
and dacitic rocks of the Tschicoma Formation and constitute a sig- 
nificant petrogenetic link to them. 3 references. 


6454 (LA—10339-C, pp 7-10) Reconstruction of the 


stress field at Fenton Hill. Burns, K. (Los Alamos National 
Lab., NM). Feb 1985. NTIS, PC A04/MF AOI. File 
Number DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The stress field at a depth of 4.5 km at Fenton Hill has been 
reconstructed from three sources of data: the regional horizontal 
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stress trajectories of Aldrich and Laughlin, the microseismic nodal 
planes f +m Experiment 2032 (H. Kaieda) and the downhole frac- 
ture-pressures of Murphy, Dash and Aamodt. (1) Aldrich and 
Laughlin constructed regional horizontal stress trajectories from a 
wide area of the SW United States. Their trajectories were derived 
mainly by application of a magmafrac hypothesis to trends of dykes 
and lines of cinder cones. The principal feature of their map is a 
discontinuity at the Jemez lineament, the major, linear, seismically 
active feature of the region. (2) Hideshi Kaieda, from a massive hy- 
draulic fracturing operation in which 20,000 m* of water were in- 
jected at a depth of 3.4 km, has produced an interpretation of the 
microseismic first motions at Fenton Hill in terms expressed as a 
collection of 7 sets of nodal planes. (3) Murphy, Dash and Aamodt 
have estimated fracturing opening pressures at Fenton Hill based 
upon hydraulic data. An average, based upon this data, is 75.04 
MPa for a depth of 4.5 km. (4) The results from all 3 sources are 
sufficient to determine the stress field if we assume the linear super- 
position (seismic stress) = (inflation stress) + (tectonic stress). The 
tectonic stress field at Fenton Hill was found to be a sinistral gravi- 
ty regime with load > north-south > east-west, and approximate 
value T = (-56 -5 -4); (-5 -26 -10); (-4 -10 -114) in MPa, compres- 
sion negative, at a depth of 4.305 km. 


6455 (LA—10339-C, pp 14) Tectonic and petrogenetic 
evolution of the Jemez Volcanic field, New Mexico. Gardner, 
J.N.; Loeffler, B.M.; Goff, F. (Los Alamos National Lab., 
NM). Feb 1985. NTIS, PC A04/MF AOl1. File Number 
DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The Jemez Volcanic field contains a >13 million year 
record of magma evolution in open systems. Tectonic activity is 
probably the reason for culmination of Jemez volcanism in major 
ash-flow eruption of Bandelier Tuff. The basalts are petrogenetical- 
ly unrelated to most Jemez volcanism, but mark the beginning of 
tectonic and thermal events that have driven or influenced magma- 
tism through time. Jemez volcanism began >13 million years ago, 
with eruptions of olivine tholeiite and high silica rhyolite. Geo- 
chemical data are consistent with derivation of the tholeiites from 
the same mantle source as the alkali basalts. Description of volcan- 
ism and tectonic activity is given for the entire development. 


6456 (LA—10339-C, pp 21-23) Toledo intracaldera vol- 
canism, Jemez Mountains, New Mexico. Heiken, G.; Goff, 
F.; Stix, J. (Los Alamos National Lab., NM). Feb 1985. 
NTIS, PC A0O4/MF AOl. File Number DE85010569. 
(CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The purpose of this study was to locate buried portions of 
the Toledo caldera through geochronologic, stratigraphic, and pet- 
rologic study of intracaldera domes, and pyroclastic and sedimenta- 
ry deposits of Toledo age. The Cerro Toledo tuffs and associated 
epiclastic sediments provided evidence that indicated that Toledo 
intracaldera activity was very limited in extent, with the exception 
of a localized deposit below Rabbit Mountain. Based on tuffs distri- 
bution, intracaldera activity was restricted to the northeast quad- 
rant of the Toledo caldera. Explosive activity associated with the 
rhyolite domes consisted of a mixture of Plinian pumice eruptions 
and surges and falls associated with phreatomagmatic activity. This 
activity implied that the intracaldera activity was often in or near a 
caldera lake and that the lake was located on the eastern side of the 
caldera. Gravity surveys led to interpretation of the thickness of 
the caldera fill. The Toledo and Valles Calderas appeared to have 
trapdoor origins. 9 references, 2 figures. 


6457 (LA—10339-C, pp 24-25) Magnetotelluric experi- 
ments in major silicic calderas - a comparative assessment of 
the Valles and Long Valley calderas. Hermance, J.F. (Brown 
Univ., Providence, RI). Feb 1985. NTIS, PC A04/MF AO1. 
File Number DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

An intensive survey of the Long Valley/Mono Craters area 
in eastern California has been completed. The implications of the 
observations are that the distortion of MT fields due to surficial 
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structures in the Valles Caldera are likely to be much less of a 
problem than in Long Valley Caldera. It suggested that MT and 
magnetic variation experiments are effectively employed to delin- 
eate electrical anomalies in the lithosphere which are directly relat- 
ed to its thermal regime. The survey also showed that closely 


spaced MT sites may be usefully employed to delineate structural - 


features related to caldera evolution and to local hydrological con- 
trol. 


6458 (LA—10339-C, pp 29-30) Caldera-forming erup- 
tion patterns in the Jemez Mountains. Kite, W.M.; Self, S. 
(Arizona State Univ., Tempe). Feb 1985. NTIS, PC ‘A04/ 
MF AOl. File Number 1DE85010569. (CONF- 8410265— 
Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Recent field investigations of the ignimbrite flow unit stratig- 
raphy in the Jemez Mountains have been used to reconstruct Ban- 
delier eruption patterns and the timing of caldera collapse. The data 
suggested that ring fracture vents developed only in the latter 
stages of the eruption following caldera collapse. The Bandelier 
eruptions began with a high-intensity, stable plinian eruption 
column from a single central source which produced a thick, ho- 
mogeneous fall deposit at the base of the eruption sequence. The 
final stages of the plinian phase produced thinner, interstratified fall 
and surge units which suggested eruption column instabilities due 
to vent widening and an increase in the volatile content. The main 
flow unit is overlain by lithic-rich ignimbrite flow units, Caldera 
collapse coincides with a transition from a single central source to 
multiple vents along ring fractures bounding the caldera. The latest 
products of both Bandelier eruptions were densely welded. This 
was a result of deeper, hotter magma erupting from the magma 
chamber and dense, low level eruption columns allowing only mini- 
mal adiabatic cooling of the gas/particle mixture. 3 references. 


(LA—10339-C, pp 34-35) Volcanogenic fan build- 
ag Puye formation, Jemez Mountains, New Mexico. 
McPherson, J.G.; Waresback, D.B.; Flannery, J.R. (Univ. of 
Texas, Arlington), Feb 1985. NTIS, PC A04/MF A0O1. File 
Number DE85010569. (CONF- 8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The Puye formation of the Santa Fe Group of northern New 
Mexico is a rift-bounded: volcanogenic alluvial fan sequence. The 
coarse-grained sequence provides evidence of alluvial fan sedimen- 
tation and is a record of the growth and destruction of intermediate 
to felsic domes and coulees of the Tschicoma volcanic center from 
which it was derived. The basal Puye consists of a 25 m thick, 
clast-supported conglomerate with interbedded sandstone lenses. At 
least eight silicic primary airfall beds are interstratified through the 
fan deposits and testify to continuous Tschicoma-derived volcanism 
throughout fan deposition. Primary airfall beds are most commonly 
underlain or overlain by debris flow suggesting a common volcanic 
source. Phreatomagmatic basaltic ash beds are interstratified with 
the Tschicoma volcaniclastic and were derived from contempora- 
neous Cerros del Rio volcanism to the south. The evolution of the 
Tschicoma volcanic complex is recorded in the changing clast com- 
position of the Puye fan deposits. The inception of new dome 
growth is evidenced by an influx of dome-carapace clasts in the 
sediment. A shift toward more silicic volcanism is evidenced by a 
changing clast composition up through the fan deposits. 


6460 (LA—10339-C, pp 38-39) Structure and stratigra- 
phy of the Redondo dome, Valles Caldera. Nielson, D.L.; 

Hulen, J.B. (Univ. of Utah Research Institute, Salt Lake 
City). Feb 1985. NTIS, PC A04/MF AO01. File Number 
DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Analysis of cuttings and logs from deep geothermal drilling 
within the Redondo resurgent dome of the Valles Caldera resulted 
in an understanding of the structural and stratigraphic relationships 
within the features Baca 12 was the deepest hole in the project area 
and it bottomed in Precambrian granite at a depth of 3243 meters. 
The temperature was measured at 341°C. However, Baca 12 was 
the coolest hole in the system when compared with depth. Limes- 
tones of the Magdalena Group were converted to assemblages 
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characteristic of the amphibolite hornfels facies of contact meta- 
morphism. The Paliza Canyon Formation was a sequence of lava 
flows, tuffs, breccias, volcaniclastic sediments and subvolcanic in- 
trusive rocks. The Bandelier Tuft was divided into six units. The 
plutonic body responsible for the resurgent dosing was intersected 
in the drilling; however, a rhyolitic dike was encountered between 
195 and 201 meters depth in Baca 18. Faults were found parallel to 
the Jemez fault and defined the graben of the Redondo Dome. The 
faults were thought to be active in the uplift history of the Re- 
condo Dome. The absence of an intrusive phase that could have 
been responsible for the resurgent doming was attempted to be ex- 
plained by applying models for the doming of strata by lacolithic 
intrusions. Models predicted a depth to the top of the intrusive 
phase of about 4700 meters which was 1458 meters beneath the 
bottom of the deepest geothermal well (Baca-12). 4 references. 


6461 (LA—10339-C, pp 42-43) Seismological and relat- 
ed geophysical studies of the Jemez ae Olsen, K.H.; 
Braile, L.W.; Daudt, C.R.; Ankney, L. (Los Alamos Nation- 
al Lab., NM). Feb 1985. NTIS, PC A04/MF AOl1. File 
Number DE85010569. (CONF- 8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Seismological and gravity data have permitted construction 
of maps of the Jemez region that show that lateral distribution of 
shallow crustal anomalies in seismic velocities, depth to crystalline 
basement, and density. A network of six portable seismometers 
shows several significant anomalies especially in the central north- 
eastern parts of the Jemez calderas. Lateral variations indicated 
were: interlayering of volcanics, total depth to crystalline basement, 
abnormal shallow seismic velocities or a combination of all of these. 
Bouguer gravity anomalies indicated shallow density abnormalities 
located within a few kilometers of the largest velocity anomaly re- 
vealed by active seismic profiling. This anomaly showed many 
characteristics of a short, buried, graben-like structure which might 
terminate beneath the Valles Calera. A moderately active earth- 
quake swarm region was close to the velocity and gravity anoma- 
lies. Several short combined common-depth-point (CDP) reflection 
and wide-angle reflection/refraction surveys were still underway to 
provide details of shallow velocity structure in the various volcanic 
formations of the Jemez. 


6462 (LA—10339-C, pp 44-47) Coring operations for 
Valles Caldera No. 1, New Mexico. Rowley, J.; Goff, F.; 
Hawkins, W.; Miles, D.; Pisto, L. (Los Alamos National 
Lab., NM). Feb 1985. NTIS, PC A04/MF AOl. File 
Number DE85010569. (CONF- 8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The drilling equipment and personnel for the Valles Caldera 
No. 1 corehole were selected by specific qualifications. The major 
selection criteria were established to focus on core quality and re- 
covery for top-to-bottom continuous coring. The Tonto Drilling 
Service, Inc. was an all-hydraulic drive design with a full-3m stroke 
with continuous hydraulic control in both up and down directions. 
The rig system provided exceptionally smooth bottom hole bit dy- 
namics, and minimal interruption during core runs. The core drill- 
ing operations for VC-1 were illustrated. There were thirty-three 
days of active coring rig operations to achieve the 856 m of core 
hole. The most important measure of the VC-1 coring operations 
was in the average core recovery which exceeded 95%. Core qual- 
ity was also very high. A special drilling fluid additive program 
was used to condition the hole. In the project, 100 m of additional 
depth was cored beyond the original objective of 750 m. 3 figures. 


Sarees rocks of emphasis 
re Ladle, camemaatin kee 
tion. Self, S.; Kite, W.M. Jr.; Wright, J.V.; Turbeville, B.N.; 
Kircher, D.E. (Univ. of Texas, Arlington), Feb 1985. NTIS, 
PC A04/MF AOl. File Number DE85010569. (CONF- 
8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The rhyolitic magma body underlying the Valles Caldera in 
the Jemez Mountains of New Mexico have been progressively 
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tapped in a series of explosive eruptions during the past c. 3 +/- 1 
my. This report showed two distinct changes from previous study: 
that the two well-known Bandelier Tuft eruptions of 1.4 and 1.1 
my, the lower Otowi member and the upper Tshirego member 
were not the only large explosive events to have taken place from 
this long-lived and complex volcanic center. Specific discussions in- 
cluded the Pre-Bandelier ignimbrites and their significance; the cal- 
deras in the Jemez Mountains and their location; the Plinian depos- 
its of the Bandelier Tuff; similarities and differences between the 
two Bandelier tuffs; and pyroclastic deposits from the latest erup- 
tion of the Valles Caldera. 14 references. 


6464 (LA—10339-C, pp 51-53) Geology and 

mistry of Lobato andesite, northern Jemez volcanic field, 
New Mexico: preliminary report. Singer, B.S.; Kudo, A.M.; 
Lawrence, J.R. (Univ. of New Mexico, Albuquerque). Feb 
1985. NTIS, PC A04/MF AO1. File Number DE85010569. 
(CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Flow-by-flow stratigraphic sampling was accomplished at 
several localities on La Grulla Plateau and Mesa Escoba in the 
northern Jemez Mountains. Major-element whole rock analyses of 
24 samples were obtained by x-ray fluorescence analysis. The 
Lobato andesite occupied the gap in previous data of the area. The 
Lobato andesites were commonly porphyritic to microporphyritic 
with a pilotaxitic-intergranular groundmass devoid of glass. Esti- 
mated volumes for the Lobato andesite were small, but composi- 
tionally and stratigraphically, the Lobato andesite occupied an im- 
portant position which must be considered in any petrogenetic 
model. 4 references, 2 figures. 


6465 (LA—10339-C, pp 54-57) Controls on the collapse 
of Plinian eruption columns. Sommer, M.A. II; Self, S.; 
Schramm, L.S. (NASA/Johnson S Center, Houston, 


pace 
TX). Feb 1985. NTIS, PC A04/MF AOl1. File Number 


DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The plinian deposits contained vital information on the be- 
havior of eruption columns in the early phases of ignimbrite-pro- 
ducing (ashflow) eruptions. The transition between the plinian de- 
posits gave an understanding of the physical processes that oc- 
curred as these huge eruption columns began to collapse. Field ob- 
servation and theory showed a strong correlation between data for 
variable water content and instabilities in the eruption column, fluc- 
tuations in the gaseexit velocity, mass discharge rate, and column 
height with associated collapse. Data showed that while a 100-200 
m thick cap zone of volatile rich rhyolite magma was being tapped 
from the top of the stably-stratified magma body, the eruption was 
plinian in style. As the eruptive vent widened in this the column 
was approaching instability. Suddenly, a marked volatile concentra- 
tion front in the magma was tapped, ejecting volatile depleted 
magma, and the column could no longer convect. Massive collapse 
ensued which yielded the earliest Bandelier ignimbrite flows. Cata- 
strophic column collapse with voluminous ashflow deposition em- 
placed units from a magma with a near uniform, low volatile con- 
tent. This cyclic emplacement process was repeated for both the 
lower and upper Bandelier units; the lower unit emplaced from a 
magma of greater initial volatile content. 15 references, 1 figure. 


6466 (LA—10339-C, pp 58-59) Silicic pyroclastic de- 
posits of the Puye Formation, Jemez Mountains. Turbeville, 
B.N.; Self, S. (Univ. of Texas, cy Feb 1985. NTIS, 
PC ‘A04/MF AOl. File Number DE85010569. (CONF- 
8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

The late Pliocene Puye Formation was a 2 to 3 my old vol- 
caniclastic alluvial fan sequence formed contemporaneously with 
the construction of the Tschicoma volcanic center in the northeast 
part of the Jemez Mountains. Interstratified within the fan sedi- 
ments were primary and reworked pyroclastic deposits of both 
mafic and felsic composition. The Puye fan was dominated by epi- 
clastic material from intermediate to felsic volcanoes of the Tschi- 
coma center, and by Rio Grande Rift basalts. Pyroclastic fall and 
flow deposits were included. Mineralogical characteristics included 


the ubiquitous occurrence of distinctive morphological subpopula- 
tions of inclusion-riddled plagioclase phenocrysts that spanned a 
wide range in composition and inferred complicated crystallization 
histories related to magmatic disequilibrium. Quartz was rare and 
sanidine absent as phenocryst phases and quartz generally com- 
prised less than 2% of groundmass components. Majority of the 

plinain deposits contain pumice clasts characterized by biotite- 
hornblende-Fe-Ti-oxide intergrowths, with amphibole enclosing bi- 
otite and minor pyroxene. 7 references. 


(LA—10339-C, pp 60-62) Studies of Tschicoma 
andesites and dacites, and of rocks previously categorized as 
El Rechuelos rhyolites. Vaniman, D.T.; Baldridge, W.S. 
(Los Alamos National Lab., NM). Feb 1985. NTIS, PC 
A04/MF AOl. File Number DE85010569. (CONF- 
8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

New potassium-argon dates have required a revision about 
the formation dates of the andesites, dacites, and rhyolites. It also 
set the stage for a re-evaluation of magma processes that proceeded 
the Bandelier eruptions. The new potassium-argon ages revealed 
that the last of the dacitic Tschicoma eruptions were younger than 
previous data from the northern Jemez Mountains had indicated. 
Mineral and bulk-rock composition have been obtained for repre- 
sentative samples of Tschicoma andesites, Tschicoma dacites, and 
both older and El Rechuelos rhyolites. The minerals included Ca, 
Mg Fe in mafic minerals, and K, Na, Ca, in feldspars and glasses. 
The El Rechuselos rhyolites represented a rhyolitic type very dif- 
ferent from those that were involved in earlier magma mixing. The 
El Rechuelos rhyolites are therefore a significant deviation from 
the earlier Polvadera Group volcanic cycle. Whether this deviation 
is related to the origins of Bandelier magmas remains to be seen. 3 
references, 1 table. 


6468 Volatile budget of Kilauea volcano. Gerlach, T.M.; 

Graeber, E.J. (Sandia National Labs., Albuquerque, NM). 
Nature (London); 313: No. 6000, 273- 271(24 Jan 1985). Con- 
tract AC04-76DP00789. 

The volatile content of magma in the reservoirs of active 
volcanoes has an important bearing on problems of petrogenesis, 
magma degassing, eruption mechanisms, eruption forecasting and 
monitoring and the environmental impact of eruptions. Volcanic 
gas compositions and the S content of glasses are used to infer the 
volatile content and the degassing systematics of magma from the 
Kilauea volcano. The results are combined with data for Kilauea’s 
magma supply and distribution over the past 27 yr to calculate the 
volatile budget of the volcano. 


6469 Q structure of the Basin and Range from surface 
waves. Patton, H.J.; Taylor, S.R. (Lawrence Livermore Na- 
tional Lab., CA). Journal of Geophysical Research; 89: No. 
B8, 6929-6940(10 Aug 1984). Contract W-7405-ENG-48. 
Regionalized Rayleigh and Love wave attenuation coeffi- 
cients have been measured across the Basin and Range province of 
western United States in the frequency range 0.02-0.2 Hz. The 
measurements were made by using the methods of Tsai and Aki 
(1969) and Yacoub and Mitchell (1977) adapted to work on any 
number of events simultaneously. Rayleigh wave Q values at low 
frequency approach values near 40, which are significantly lower 
than previous measurements in the western United States. Love 
wave Q values, on the other hand, are quite high at low frequen- 
cies. The authors suggest that interference between fundamental 
and higher modes may explain the Love wave observations. The 
Rayleigh and Love wave attenuation measurements have been in- 
verted simultaneously for shear-wave attenuation as a function of 
depth. A frequency-independent Q model is consistent with both 
Rayleigh wave and short-period Love wave attenuation data. The 
shear-wave Q (Q/sub B/) model is characterized by low Q/sub 8/ 
in the lower crust (Q/sub 8B ~ 100) and Q/sub 8/ decreasing in the 
upper mantle with lowest values (Q8 ~ 30) beneath 60 km depth. 
Forward modeling shows that a high-Q lower crust or upper 
mantle lid is inconsistent with the data. Our interpretation of these 
results is that the lithosphere is poorly developed beneath the Basin 
and Range and that the partially molten asthenosphere may reach 
very shallow depths, possibly to the base of the crust. This inter- 
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pretation of the Q model in conjunction with a number of geologi- 
cal and geophysical evidence suggests that attenuation mechanisms 
involving partial melt predominate in the lower crust and upper 
mantle of the Basin and Range. 


6470 —«- Locations and focal mechanisms of recent mi- 


croearthquakes and tectonics of Livermore Valley, California. 
Followill, F.E.; Mills, J.M. Jr. (Lawrence Livermore Na- 
tional Lab., CA). Bulletin of the Seismological Society of 
America; 72: No. 3, 821-840(Jun 1982). Contract W-7405- 
ENG-48. 

Over 100 well-recorded microearthquakes (local magnitude 
less than 3), which occurred between January and September 1980, 
have been relocated, and focal mechanisms have been estimated for 
six regions of recent seismic activity for the Livermore Valley. 
Each of these microearthquakes had a minimum of 10 stations dis- 
tributed in at least three quadrants around the epicenter. Data from 
these microearthquakes were combined with data from three USGS 
refraction experiments and used to develop a velocity model for 
Livermore Valley. Using this model, together with source region 
and station corrections to compensate for lateral velocity variations 
in the upper crust, we recalculated the locations and focal mecha- 
nisms. Comparing the results from these regions, differences were 
found in focal depths, patterns of epicenter locations, and focal 
mechanisms. Focal depths in the northern regions were usually be- 
tween 5 and 11 km. These were slightly greater than focal depths 
(2 to 8 km) in the southern regions. The pattern of strike-slip focal 
mechanisms with P axes trending NNE and the linear trend of epi- 
centers along the right-lateral strike-slip Greenville fault system in 
the northern regions is in contrast with the pattern of a mixture of 
focal mechanisms in southern regions (which includes about one- 
third with thrust-type mechanisms where the T axis is nearer verti- 
cal than horizontal). In the southern regions, there is some indica- 
tion of short offset (en echelon) segments and an absence of the ex- 
tended linear trend found in the northern regions. It is speculated 
that this more diffuse pattern of locations and focal mechanisms in 
the southern regions of the valley results from general north-south 
compressional tectonics with both strike-slip and thrust faulting oc- 
curring in a localized zone of deformation between the Livermore 
Valley block and the Diablo Range block to the south. 


5803 MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 4964, 4967, 4968, 4969, 4970, 4971, 4981, 
5163, 6466 


6471 (LA—10339-C, pp 31-33) Contact metamorphism 
and deformation of carbonate rocks between pluton and cal- 
dera floor: the Oligocene Emory cauldron, Black Range, 
Grant and Sierra counties, New Mexico. Maggiore, P.; 
Grambling, J.A.; Elston, W.E. (Univ. of New Mexico, Al- 
buquerque). Feb 1985. NTIS, PC A04/MF AOl. File 
Number DE85010569. (CONF-8410265—Summs.). 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Studies of metamorphic minerals and fracture patterns from 
similar settings in deeply eroded ancient cauldrons allowed esti- 
mates of conditions likely to be encountered in the Valles Caldera. 
Beneath the floor of the ~34 Ma Emory cauldron Paleozoic lime- 
stone had been crystallized to marble. The contact metamorphosed 
Lake Valley limestone included gamet, epidote, tremolite-actinolite, 
calcite, clinozoisite, garnet, diopside, and wollastonite. The resur- 
gent dome of the Emory cauldron was elongated N-S, parallel to 
the regional tectonic grain. The dome was broken into blocks by 
N-trending normal faults, symmetrically stepped down toward the 
cauldron axis. Within major fault blocks, rocks below the caldera 
floor were shattered by numerous minor faults and joints. The di- 
rections of the conjugate joint sets suggested that the rocks were 
shattered during caldera collapse. 3 references, 1 figure. 
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6472 Apparent thermal conductivity measurements by an 
unguarded technique. Graves, R.S.; McElroy, D.L.; Yar- 
brough, D.W. (Martine Marietta Energy Systems, Oak 
Ridge, TN). pp 339-356 of Thermal conductivity 18. Ash- 
worth, T.; Smith, D.S. New York, NY; Plenum Press 
(1985). (CONF- 8310163—). 

From 18. international thermal conductivity conference; 
Rapid City, SD, USA (3 Oct 1983). 

This paper reports on the testing of an unguarded longitudi- 
nal heat flow apparatus for measuring the apparent thermal conduc- 
tivity of insulations. Testing was done with mean specimen tem- 
peratures from 300 to 330°K on samples up to 0.91m wide, 1.52 m 
long and 0.15 m thick. Heat flow was provided by a horizontal, 
electrically heated Nichrome screen that is sandwiched between 
test samples that are bounded by temperature controlled copper 
plates and 9 cm of mineral fiber insulation. Results demonstrate that 
the testing technique has the accuracy and sensitivity needed for 
useful thermal conductivity measurements on thermal insulating 
materials. 


6473 Carbonate dissolution in nearshore terrigenous 
muds; the role of physical and biological ae Aller, 
R.C. (Univ. of Chicago, IL). Journal of Geology; 90: No. 1, 
79-95(Jan 1982). 

Because shallow marine sediments generally underlie waters 
which are saturated with respect to aragonite and calcite, physical- 
chemical dissolution of carbonate in these environments is some- 
times discounted. The present investigation, shows such an assump- 
tion to be unwarranted. In this case, study of terrigenous mud de- 
posits for Long Island Sound, USA demonstrates extensive dissolu- 
tion of molluscan shell debris near the sediment-water interface. 
Net buildup of carbonate varies significantly between different re- 
gions of the Sound despite fairly uniform production of shell debris 
and similar total sedimentation rates. Aside from this apparent dis- 
crepancy between rate of supply and net carbonate sedimentation, 
evidence for carbonate dissolution comes from the pitting of shells, 
elevated Ca** levels in pore water, and calculated undersaturation 
of pore waters with respect to carbonate minerals. Maximum shell 
preservation occurs in regions where physical disturbances cause 
poorly developed bottom communities, while only minimal preser- 
vation occurs where benthic communities are best developed and 
biogenic reworking is greatest. 
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REFER ALSO TO CITATION(S) 5494, 6473 


6474 (PB—85-230860) Speciation of inorganic arsenic 
and organoarsenic compounds in fossil-fuel precursors and 
products. Brinckman, F.E.; Weiss, C.S.; Fish, R.H. (National 
Bureau of Standards, Washington, DC (USA); American 
Chemical Society, Washington, DC). 1983. vp. Proceedings 
of the American Chemical Society Meeting Chemical Con- 
gress of the North American Continent, Las Vegas, 
Nevada, August 24, 1980, Chapter 13 in Chemical and Geo- 
chemical Aspects of Fossil Energy Extraction. 

The molecular forms of trace metal(loid)s in fossil deposits 
are complex, probably consisting of varying proportions of inorgan- 
ic, metallo-organic, and true organometallic chemical species resid- 
ing in unspecified sites within the carbonaceous matrix. Modern in- 
dustrial processing of fossil materials requires a refined understand- 
ing of the original form of the selected element, its relationship to 
other matrix elements, and the pathways by which processing can 
alter the elements original form. From the standpoint of its environ- 
mental impact or its ability to poison catalysts used to upgrade 
crude oils, arsenic is a key element for which an urgent need exists 
to determine its chemical form(s) and transformations during fossil- 
fuel processing. The underlying analytical requirements for the spe- 
ciation of trace-elements in fossil materials will be discussed along 
with a review of the present status of trace element speciation in 
these materials. Recent work performed on the speciation of arsenic 
compounds in shale oil, oil-shale-retort waters, and oil shale kero- 
gen is presented in this context. 
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6475 (USGS-OFR—84-495) Mineral resource potential 
of the Middle Santiam Roadless Area, Linn County, Oregon. 
Walker, G.W. (Geological Survey, Reston, VA (USA)). 
1984. 19p. US Geological Survey, Box 25425, Denver, CO 
80225. File Number T185901881. 

This report discusses the results of a mineral survey of the 
Middle Santiam Roadless Area (06929), Willamette National Forest, 
Linn County Oregon. Middle Santiam Roadless Area is adjacent on 
the east of the Quartzville mining district, a district that has yielded 
small amounts of base- and precious-metal ores. Many rock types 
and alteration features that characterize the mining district occur 
only the western part of the roadless area, and analysis of a few 
samples from this part of the roadless area indicates evidence of 
weak mineralization. The western part of the roadless area is there- 
fore identified as having a moderate potential for smail deposits of 
base and precious metals and a low potential for large very low- 
grade precious-metal deposits. The eastern part of the roadless area 
has a low potential for metalliferous deposits. 7 refs., 4 figs., 1 tab. 


6476 (USGS-OFR—85-484) Chemical composition of 
ground water in the Yucca Mountain area, Nevada, 1971-84. 
Benson, L.V.; McKinley, P.W. (Geological Survey, 
Denver, CO (USA)). 1985. Contract AI08-78ET44802. 13p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86003438. 

Fifteen test wells in the Yucca Mountain area of southern 
Nevada have been sampled for chemical analysis at least once 
during 1971-84. Samples were obtained by pumping water from the 
entire well bore (composite sample), and, in three instances, by 
pumping from one or more isolated intervals within a well bore. 
Sodium was the most abundant cation, and bicarbonate was the 
most abundant anion in all water samples. Samples from the deep 
carbonate aquifer penetrated by well UE-25pNo. 1 contained 
higher relative concentrations of calcium and magnesium than did 
samples from overlying volcanic tuffs. Concentrations of the stable 
isotopes of oxygen and hydrogen were relatively negative (light) 
and had deuterium-excess values ranging from +5 to +10. The dis- 
tribution of uncorrected radiocarbon ages of water from volcanic 
tuffs sampled within 1 kilometer of the explortory block on Yucca 
Mountain ranged from 12,000 to 18,500 years before present. Varia- 
tion in the concentrations of inorganic constituents and of stable 
and radioactive isotopes indicates a significant degree of lateral and 
vertical chemical inhomogeneity in ground water of the Yucca 
Mountain area. 4 refs., 5 figs., 1 tab. 


6477 Pb isotope evolution in the earth: A proposal. 
Meijer, A. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Geophysical Research Letters; 12: No. 
11, 741-744(Nov 1985). 

A model is proposed in which Pb is preferentially parti- 
tioned into the melt during partial melting of the mantle resulting in 
a higher U/Pb ratio in the residual mantle. The degree of increase 
is suggested to be inversely correlated with the degree of melting. 
By combining subduction of oceanic crust (u/sub crust/<p/sub 
source/) into the lower mantle with intra-crustal fractionation of 
U/Pb through magmatic and metamorphic differentiation, this 
model can explain the J-type Pb in both the upper mantle (i.e., 
young oceanic volcanics) and the upper continental crust. It obvi- 
ates the need for an extended period of core formation or recycling 
of continental materials into the mantle to explain the J-type leads 
although it does not preclude the occurrence of either of these 
mechanisms. 


6478 Geochemical anomalies near the Eocene/Oligocene 
and Permian/Triassic boundaries. Asaro, F.; Alvarez, L.W.; 
Alvarez, W.; Michel, H.V. (Lawrence Berkeley Lab., CA). 
Geological Society of America, Special Paper; 190: No. 190, 
517-528(1982). Contract AC03-76SF00098. 

As a test of the asteroid-impact theory, which predicts that 
extinctions of taxa and geochemical anomalies similar to those 
found near the Cretaceous/Tertiary boundary should occur with a 
frequency of about 100 million years (m.y.), geochemical studies 
have been made near the Permian/Triassic and Eocene/Oligocene 
boundaries. An extensive clay layer, which had previously been as- 
signed to the P/T boundary, was found to be chemically and min- 
eralogically very different from the clays above and below, and it 
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probably originated as an ash. As no iridium (Ir) anomaly (<0.055 
ppb) was detected in the layer, it probably had a volcanic rather 
than an impact origin. The latter possibility, however, cannot be 
ruled out, as high-speed comets could have the necessary explosive 
force and still have very little Ir. An Ir anomaly (0.4 ppb) was 
found near the Eocene/Oligocene boundary in a deep-sea core 
from the Caribbean Sea (DSDP Site 149, Core 31, Section 1, Inter- 
vals 1-2 and 3-4 cm) at exactly the same position that microtektites 
and extinctions of five species of radiolaria had been previously de- 
tected. Thus, the Ir anomaly, the microtektite data, and the radio- 
larian extinctions are all supportive of a major bolide impact 34 
m.y. ago. A worldwide distribution of the Ir anomaly is strongly 
Suggested by very recent studies made in collaboration with Billy 
P. Glass in which Ir anomalies associated with microtektites in late 
Eocene sediments have been found in the Gulf of Mexico (DSDP 
Site 94), the Central Pacific Ocean, (DSDP Hole 695A and DSDP 
Site 166), and the Indian Ocean (DSDP Site 216). 


5805 OCEANOGRAPHY 


REFER ALSO TO CITATION(S) 4950 


(DOE/EV/05163—T1) Measurement of Gulf 
Stream and wind induced shelf circulation in the South Atlan- 
tic Bight. Final report, June 1, 1982-May 31,1985. Lee, T.N. 
(Miami Univ., FL (USA). Div. of Meteorology and Physi- 
cal Oceanography). Jan 1985. Contract AS05-76EV05163. 
32p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86002786. 

The report discusses a study to determine the relative impor- 
tance of the forces driving shelf circulation and exchange in the 
South Atlantic Bight and to measure the shelf waters’ response 
over variable time and space scales. Results indicate the outer shelf 
is controlled by Gulf Stream frontal disturbances such as wave-like 
meanders and eddy motions, the midshelf by local wind forcing 
with occasional Gulf Stream intrusions and density induced mo- 
tions, and the inner shelf by density effects from fresh water river 
runoff. (ACR) 
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REFER ALSO TO CITATION(S) 6562, 6588 


6480 (LA—10552-MS) Moon base/Mars base transpor- 
tation depot. Keaton, P.W. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 15p. NTIS, 
PC A02, A01; 1; GPO Dep. File Number DE86003275. 
Placement of the next space outpost, after the low-earth- 
orbit space station, will strongly affect the evolution of future space 
programs. The outpost will store rocket fuel and offer a haven to 
space workers, as well as provide a transportation depot for long 
missions. Ideally, it must be loosely bound to the earth, easy to ap- 
proach and leave, and available for launch at any time. One La- 
grange equilibrium point, Li(SE), between the sun and the earth 
and another, L2(EM), in the earth-moon system have excellent 
physical characteristics for an outpost; Li(SE), for example, re- 
quires less than 2% additional rocket propellant for docking there 
on the way to Moon bases or Mars bases. We apply the rocket 
problem, the two-body problem, and the three-body problem in dis- 
cussing alternative locations for space depots. We conclude that 
Lagrange point halo orbits are the standard by which other con- 
cepts for transportation depots must be gauged. 12 refs., 6 figs. 


6481 (UCRL—15680) [Astrophysics of binary stars, 
Seyfert quasars, and globular clusters. Final techni- 
cal Press, W.H. (Lawrence Livermore National 
Lab., CA (USA); Harvard-Smithsonian Center for Astro- 
hysics, Cambridge, MA (USA)). 29 Mar 1985. Contract 
W_7405-ENG-48. bales PC A02/MF A01; GPO Dep. 
File Number DE8 604. 
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Several problems were investigated. The time-steady accre- 
tion of gas irradiated by a self-consistently generated quasar-like 
continuum was studied. The observed x-ray sources near the core 
of the Orion molecular cloud were established to be sufficient to 
supply all the ionization that is needed to drive the molecular 
chemistry throughout that portion of the cloud in which the great- 
est density and diversity of molecular species is found. A new sug- 
gestion was put forth for a single pass, high gain, O* ion laborato- 
ry laser at 1035 A. The only evidence for binaries in globular clus- 
ters was found to come from binaries in extreme states, cataclysmic 
variables, and x-ray sources. The various evolutionary paths possi- 
ble for highly compact binaries in globular clusters where they 
come under the simultaneous influence of gravitational radiation 
and gravitational encounters with field stars were analyzed. The 
secular evolution of a highly compact binary stellar system, com- 
posed of a collapsed object and a low-mass secondary star, in the 
core of a globular cluster was calculated. The dynamics of the 
narrow line regions of Seyfert galaxies were investigated. New cal- 
culations of the soft x-ray opacity of gas having cosmic elemental 
abunances were developed for a variety of ionization states. Results 
were presented of the analysis of 28 Einstein SSS observations of 
15 high x-ray luminosity quasars and Seyfert type I nuclei. (GHT) 


6482 (UCRL—93518) Shell-model calculations of beta- 
decay rates for s- and r-process nucleosyntheses. Takahashi, 
K.; Mathews, G.J.; Bloom, S.D. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 9 Oct 1985. Contract W-7405- 
ENG-48. 6p. (CONF-850942—37). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002988. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Examples of large-basis shell-model calculations of Gamow- 

Teller B-decay properties of specific interest in the astrophysical s- 
and r- processes are presented. Numerical results are given for: (1) 
the GT-matrix elements for the excited state decays of the unstable 
s-process nucleus Tc; and (2) the GT-strength function for the 
neutron-rich nucleus °Cd, which lies on the r-process path. The 
results are discussed in conjunction with the astrophysics problems. 
23 refs., 3 figs. 


6483 (UCRL—93519) Beta-delayed fission calculations 
for the astrophysical r-process. Meyer, B.S.; Howard, W.M.; 
Mathews, G.J.; Moeller, P.; Takahashi, K. (Lawrence 
Livermore National Lab., CA (USA)). 9 Oct 1985. Contract 
W-7405-ENG-48. 6p. (CONF-850942—38). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86002990. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

We discuss RPA calculations of the Gamow-Teller proper- 
ties of neutron-rich nuclei to study the effect of B-delayed fission 
and neutron emission on the production of Th, U and Pu chrono- 
metric nuclei in the astrophysical r-process. We find significant dif- 
ferences in the amount of B-delayed fission when compared with 
the recent calculations of Thielemann et al. (1983). In the simplest 
case of a constant abundance along the r-process path, however, 
the inferred production ratios in both calculations are similar. 


6484 (UCRL—93541) Radiation hydrodynamics in solar 
flares. Fisher, G.H. (Lawrence Livermore National Lab., 
CA (USA)). 18 Oct 1985. Contract W-7405-ENG-48. 28p. 
(CONF-8506205—2). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86002991. 

From International Astronomical Union (IAU) colloquium; 
Cones Denmark (11 Jun 1985). 

Solar flares are rather violent and extremely complicated 
phenomena, and it should be made clear at the outset that a phys- 
ically complete picture describing all aspects of flares does not 
exist. From the wealth of data which is available, it is apparent that 
many different types of physical processes are involved during 
flares: energetic particle acceleration, rapid magnetohydrodynamic 
motion of complex field structures, magnetic reconnection, violent 
mass motion along magnetic field lines, and the heating of plasma 
to tens of millions of degrees, to name a few. The goal of this paper 
is to explore just one aspect of solar flares, namely, the interaction 
of hydrodynamics and radiation processes in fluid being rapidly 
heated along closed magnetic field lines. The models discussed are 
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therefore necessarily restrictive, and will address only a few of the 
observed or observable phenomena. 46 refs., 6 figs. 


as of the cosmic background radiation at 3 milli- 
nants Lubin, P.; Villela, T.; Epstein, G.; Smoot, G. (Space 
Sciences Laborato1 and Lawrence Berkeley Laboratory, 
University of ornia, Berkeley). Astrophysical Journal, 
Letters to the Editor; 298: No. 2, L1-L5(15 3 Nov 1985). Con- 
tract AC03-76SF00098. 

We present data from a series of balloon flights covering 
both the northern and southern hemispheres measuring the large 
angular scale anisotropy in the cosmic background radiation at 3.3 
mm wavelength. The data cover 85% of the sky to a limiting sensi- 
tivity of 0.7 mK per 7° field of view. The data show a 50 o (statis- 
tical error only) dipole anisotropy with an amplitude of 3.44 +- 
0.17 mK and a direction of a+11/sup h/.2 +- 0/sup h/.1 and 6 = 
-6°0 +- 1°5. A 90% confidence level upper limit of 7 x 10-5 is 
obtained for the rms quadrupole amplitude. Flights separated by 6 
months show the motion of Earth around the Sun. Galactic con- 
tamination is very small with less than 0.1 mK contribution to the 
dipole and quadrupole terms. A map of the sky has been generated 
from the data. 


6486 High-energy themal synchrotron emission. Ima- 
mura, J.N.; Epstein, R.I.; Petrosian, V. (Los Alamos Na- 
tional Laboratory). Astrophysical Journal; 296: No. 1, 65-68(1 
Sep 1985). 

We compute thermal synchrotron spectra for which the 
photon energy is comparable to the mean electron thermal energy. 
In this regime it is necessary to include the restriction that a photon 
receives no more energy than the kinetic energy of the radiating 
electron. The derived spectra fall off more rapidly at high energies 
than was previously estimated. We find that the thermal synchro- 
tron mechanism can still provide satisfactory fits to the very hard 
‘y-ray burst spectra for sufficiently high temperatures and low mag- 
netic fields. For instance, the 1982 January 25 burst, observed by 
the SMM satellite, which showed significant emission out to 20 
MeV, can be fitted by thermal synchrotron spectra provided that 
the temperature exceeds about 2 MeV (2.4 x 10'° K) and the 
Larmor energy is less than about 8.2 keV (7 x 10"? G). 


6487 Stability properties of white dwarf radiative 
shocks. Imamura, J.N. (Los Alamos National Laboratory). 
Astrophysical Journal; 296: No. 1, 128-141(1 Sep 1985). 

We study the oscillatory instability of white dwarf radiative 
accretion shocks discovered by Langer, Chanmugam, and Shaviv. 
We extend previous works by studying the properties of (1) shocks 
with power-law cooling functions proportional to rhoT/sup a/ 
rather than to rho?T/sup a/; (2)= shocks dominated by brems- 
strahlung and Compton cooling; and (3) shocks dominated by 
bremsstrahlung and Compton cooling when the effects of electron 
thermal conduction are not negligible. The results of our calcula- 
tions allow us to delineate the stability regimes of white dwarf radi- 
ative shocks as a function of the dwarf mass, M/sub asterisk/, and 
the accretion rate, M. We parameterize M in terms of the optical 
depth to electron scattering through the preshock flow, tau/sub es/ 
. In the Compton cooling and bremsstrahlung case, the shocks are 
unstable to low-order oscillation modes if M/sub asterisk/ < or 
(0.7 +- 0.1) M/sub sun/ for tau/sub es/ = 14, and if M/sub as- 
terisk/ < or =(0.9 +- 0.1)= M/sub X/ for tau/sub es/ = 1. 
When electron thermal conduction is added, low-order oscillation 
modes are unstable only if M/sub asterisk/ < or ~(0.3 +- 0.1) M/ 
sub sun/. The unstable modes have approximate oscillation periods 
of 1.1tau/sub br/ and 0.63tau/sub br/, where tau/sub br/ is the 
bremsstrahlung cooling time scale of the postshock plasma. If an 
oscillatory instability is observed, constraints can be placed on the 
mass of the accreting white dwarf. 
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6488 Supernovae and the nuclear equation of state at 
high densities. Baron, E. (State Univ. of New York, Stony 
Brook (USA). Dept. of Physics; Brookhaven National Lab., 
Upton, NY (USA). Physics t.); Cooperstein, J. (State 
Univ. of New York, Stony Brook (USA). Dept. of Ph wong 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 

USA) Kahana, S. (Brookhaven National Lab., Upton, NY 
(USA). Physics Dept.). Nuclear Physics [Section] A; 440: No. 

4, 744-754(24 Jul 1985). 

An extensive study of the shock-explosive mechanism for 
generating type II supernovae is made. The nuclear high-density 
equation of state plays an important role, moderate softening of the 
equation of state leading to a considerable increase in shock 
strength. A definition of shock energy which can be used through- 
out the life of the shock is introduced. 


6489 Gravitinos as the cold dark matter in an 0=1 uni- 
verse. Olive, K.A.; Schramm, D.N. (Fermi National Accel- 
erator Lab., Batavia, IL (USA). Astrophysics Theory 
Group; Chicago Univ., IL (USA). Astronomy and Astro- 
physics Center; Chicago Univ., IL (USA). Dept. of Physics; 
Chicago Univ., IL (USA). Enrico Fermi Inst.); Srednicki, 
M. (California Univ., Santa Barbara (USA). Dept. of Phys- 
2. co Physics [Section] B; 255: No. 2, 495-504(24 Jun 

In attempts to simultaneously have galaxy formation with 
adiabatic fluctuations, dark galactic halos and a critical N=1, 
recent models have been proposed with a heavy (cold) species 
which decays and a lighter (hot or warm) one which is stable. Sur- 
prisingly enough, these models are very constraining. Independent 
of the particle physics model, the decay width of the heavy particle 
must be O(10-*°)GeV. Such a scale is only natural in theories in- 
volving gravity where one expects 
GAMMaAproportionalMsub(H)*/Msub(P)?, where Msub(H) is the 
mass of the heavy particle and Msub(P) is the Planck mass. In this 
paper, we suggest that the heavy particle might be the gravitino 
which is present in all supergravity theories. This model would 
then require that the gravitino decay products not include photons, 
indicating that the lightest supersymmetric particle (LSP) must be 
something other than the photino. An acceptable candidate for the 
LSP might be the axino, the supersymmetric partner of the axion. 


6490 Theoretical calculation of rapid x-ray transients 
and radius expansion. Starrfield, S.; Sparks, W.; Truran, J.; 
Kenyon, S. (Department of Physics, Arizona State Universi- 
a Tempe, AZ 85287). AIP Cleenivee Institute of Physics) 
uference Proceedings; 115: No. 1, 298-301(26 May 1984). 

We present the results of a calculation of a thermonuclear 
runaway on a 10 km neutron star which produced a precursor, 
radius expansion, and after the envelope had begun to shrink, a sec- 
onds x-ray burst about 2500 second later. Although such an event 
has not yet been observed, decreasing the initial envelope mass 
should bring the calculations into better agreement with the obser- 
vations. 


6491 Nuclear physics problems for accreting neutron 
stars. Wallace, R.K.; Woosley, S.E. (University of Califor- 
nia Los Alamos National Laboratory Los Alamos, NM 
87545). AIP (American Institute of Physics) Conference Pro- 
ceedings; 115: No. 1, 319-324(26 May 1984). 

The importance of p(e~ v)n and of (p,y) reactions on °*Ni 
during a thermonuclear runaway on a neturon star surface is point- 
ed out. A fast 16-isotope approximate nuclear reaction network is 
developed that is suitable for use in hydrodynamic calculations of 
such events. 


Theory of gamma-ray bursts. Woosley, S.E. 
(Board of Studies in Astronomy and Astrophysics Universi- 
ty of California, Santa Cruz CA 95064). AIP (American In- 
stitute of Physics) Conference Proceedings; 115: No. 1, 485- 
511(26 May 1984). 

A y-ray burst occurs when a strongly magnetic neutron star 
experiences either a thermonuclear explosion in degenerate material 
accumulated over a long period of time or the sudden, brief, great- 
ly super-Eddington accretion of matter. Certain aspects of the ther- 
monuclear model are briefly reviewed and the necessity that low- 
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luminosity pulsars (e.g. X-Per) occasionally undergo nuclear run- 
aways stressed (although X-Per is obviously not the prototypical 
burster). Greatest attention is devoted to mechanisms for producing 
the hard spectrum of y-ray bursts. A leading candidate utilizes the 
high (parallel) temperature developed behind an accretion shock. 
Hard radiation is produced by inverse Compton as cyclotron pho- 
tons emitted beneath the shock diffuse out. The shock itself may be 
a consequence of either nuclear explosion at a conjugate point or 
accretion and may be collisionless-in nature. A new model for the 
production of optical flashes accompanying ‘y-ray bursts is devel- 
oped which relies upon the cyclotron emission of electrons at ~ 10° 
cm (in a wind or accretion flux) pumped by Compton collisions 
with y-rays from the burst. Strong optical flashes should only come 
from strongly magnetic neutron stars, the optical emission should 
be coincident with the y-emission, and the optical radiation may be 
polarized. 


6493 Gamma burst emission from neutron star accre- 
tion. Colgate, S.A.; Petschek, A.G.; Sarracino, R. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). AIP (American Institute of Physics) Conference Pro- 
ceedings; 115: No. 1, 548-554(26 May 1984). 

A model for emission of the hard photons of gamma bursts 
is presented. The model assumes accretion at nearly the Eddington 
limited rate onto a neutron star without a magnetic field. Initially 
soft photons are heated as they are compressed between the accret- 
ing matter and the star. A large electric field due to relatively small 
charge separation is required to drag electrons into the star with 
the nuclei against the flux of photons leaking out through the ac- 
creting matter. The photon number is not increased substantially by 
bremsstrahlung or any other process. Instability in an accretion disc 
might provide the infalling matter required. 


6494 Theory of optical flashes. London, R.A. (Univer- 
sity of California, Lawrence Livermore National Laborato- 
ry Livermore, California 94550). AIP (American Institute of 
Physics) Conference Proceedings; 115: No. 1, 581-589(26 May 
1984). Contract W-7405-ENG-48. 

The theory of optical flashes created by X- and y-ray burst 
heating of stars in binaries is reviewed. Calculations of spectra due 
to steady-state X-ray reprocessing and estimates of the fundamental 
time scales for the non-steady case are discussed. The results are 
applied to the extant optical data from X-ray and y-ray bursters. 
Finally, I review predictions of flashes from y-ray bursters detecta- 
ble by a state of the art all-sky optical monitor. 


6495 3-10 keV and 0.1 to 2 MeV observations of four 
gamma-ray bursts. Laros, J.G.; Evans, W.D.; Fenimore, 
E.E.; Klebesadel, R.W.; Shulman, S.; Fritz, G. (Los Alamos 
National Laboratory, Los Alamos, NM 87545). AIP (Ameri- 
can Institute of Physics) Conference Proceedings; 115: No. 1, 
378-389(26 May 1984). 

Four catalogued y-ray bursts that occurred between 79/3/7 
and 79/7/31 have been observed over the 3-10 keV range by a 
joint NRL/Los Alamos experiment on the Air Force P78-1 satel- 
lite. The bursts were also well observed by members of the inter- 
planetary network. In this paper we present hardness ratios, X-ray/ 
y-ray luminosity ratios, and time histories. The most significant re- 
sults presented herein can be summarized as follows: (1) Gamma- 
ray bursters can emit fairly strongly at X-ray energies near the time 
of the y burst with L/sub x//L/sub y/~.02 (L/sub x/~10* ergs 
s~1, 3-10 keV, assuming a distance of 1 kpc). (2) The centroid of the 
X-ray emission generally lags the y-ray centroid, but there is also 
evidence for one or more types of X-ray precursor activity. (3) The 
y-ray hardness ratios were not highly variable for these particular 
events. However, there is some evidence that the y-ray spectra 
softened near the ends of the bursts when the X-ray/y-ray ratios 
were high. (4) The X-ray/y-ray power law number index during 
times of the strongest y-ray emission ranged from 0.8 to ~1.1 for 
the four bursts. (5) The X-ray tail of GB790307 probably can be 
modeled as the cooling of hot plasma generated during the y-ray 
burst. Simple versions of this model can be used to estimate various 
source parameters. These estimates imply a distance of a few hun- 
dred to a few thousand pc. (6) Gamma-ray bursters probably do 
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not produce events similar to “classical” X-ray bursts independently 
of the y-ray emission. 


6496 Log n-log s is inconclusive (Expurgated version of 
title). Klebesadel, R.W.; Fenimore, E.E.; Laros, J.G. (Uni- 
versity of California, Los Alamos National Laboratory Los 
Alamos, NM 87545). AIP (American Institute of Physics) 
Conference Proceedings; 115: No. 1, 429-433(26 May 1984). 

The log N-log S data acquired by the Pioneer Venus Orbiter 
Gamma Burst Detector (PVO) are presented and compared to simi- 
lar data from the Soviet KONUS experiment. Although the PVO 
data are consistent with and suggestive of a -3/2 power law distri- 
bution, the results are not adequate at this state of observations to 
differentiate between a -3/2 and a -1 power law slope. 


6497 Inverse comptonization vs. thermal synchrotron. 
Fenimore, E.E.; Klebesadel, R.W.; Laros, J.G. (University 
of California, Los Alamos National Laboratory Los 
Alamos, NM 87545). AIP (American Institute of Physics) 
Conference Proceedings; 115: No. 1, 590-596(26 May 1984). 

There are currently two radiation mechanisms being consid- 
ered for gamma-ray bursts: thermal synchrotron and inverse comp- 
tonization. They are mutually exclusive because thermal synchro- 
tron requires a magnetic field of ~10'* Gauss, whereas inverse 
comptonization cannot produce a monotonic spectrum if the field is 
larger than 10"! and is too inefficient relative to thermal synchro- 
tron unless the field is less than 10° Gauss. Neither mechanism can 
explain completely the observed characteristics of gamma-ray 
bursts. However, we conclude that thermal synchrotron is more 
consistent with the observations if the sources are ~40 kpc away, 
whereas inverse comptonization is more consistent if they are ~ 300 
pe away. Unfortunately, the source distance still is not known and, 
thus, the radiation mechanism still is uncertain. 


6498 Physics of the synchrotron model of cosmic gamma 
ray bursts. Liang, E.P. (Lawrence Livermore National Lab- 
oratory Livermore, California 94550). AIP (American Insti- 
tute of Physics) Conference Proceedings; 115: No. 1, 597- 
604(26 May 1984). Contract W-7405-ENG-48. 

We review the theoretical arguments leading to the thermal 
synchrotron model of cosmic gamma ray bursts. We propose a 
magnetic flare-resonant absorption mechanism for the production of 
the hot electrons that can account for most of the unusual proper- 
ties of the emission layer. 
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6499 (INPE—2848) Solar wind energy transfer to the 
earth magnetosphere due to the magnetic junction in the mag- 
netopause. Gonzalez, A.L.C. de; Gonzalez-Alarcon, W.D.; 
Jardim, M.V.A. (Instituto de Pesquisas Espaciais, Sao Jose 
dos Campos (Brazil)). 1983. 18p. (In Portuguese). NTIS (US 
Sales Only), PC A02/MF AOl. File Number DE85703300. 
An expression for the energy transfer due to magnetopause 
reconnection, as well as related expressions for the convection and 
parallel electric fields, are presented. These expressions are derived 
from a reconnection model centered at the magnetopause nose, and 
that considers the presence of the clefts. The expression for the 
convection - electric field - related energy transfer reduces to the 
substorm parameter epsilon for the special case of equal magneto- 
sheath and geomagnetic field amplitudes. This result suggests that 
the reconnection electric field is transmitted along a tilted recon- 
nection line, but that the convection field is only related to the 
‘dawn to dusk’ component of the reconnection - electric field. 
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6500 (LA-UR—85-3525) Solar wind-magnetosphere cou- 
pling and the distant magnetotail: ISEE-3 observations. 
Slavin, J.A.; Smith, E.J.; Sibeck, D.G.; Baker, D.N.; 
Zwickl, R.D.; Akasofu, S.I.; Lepping, R. P. (Los Alamos 
National Lab., NM (USA); Jet Propulsion Lab., Pasadena, 
CA (USA); California Univ., Los Angeles (USA). Dept. of 
Atmospheric Sciences; Alaska Univ., Fairbanks (USA); Na- 
tional Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Sep 1985. Con- 
tract W-7405-ENG-36. 17p. (CONF-850277—5). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002386. 

From Chapman conference on solar wind-magnetosphere 
energy coupling; Pasadena, CA, USA (12 Feb 1985). 

ISEE-3 Geotail observations are used to investigate the rela- 
tionship between the interplanetary magnetic field, substorm activi- 
ty, and the distant magnetotail. Magnetic field and plasma observa- 
tions are used to present evidence for the existence of a quasi-per- 
manent, curved reconnection neutral line in the distant tail. The dis- 
tance to the neutral line varies from absolute value of X = 120 to 
140 R/sub e/ near the center of the tail to beyond absolute value of 
X = 200 R/sub e/ at the flanks. Downstream of the neutral line 
the plasma sheet magnetic field is shown to be negative and direct- 
ly proportional to negative B/sub z/ in the solar wind as observed 
by IMP-8. V/sub x/ in the distant plasma sheet is also found to be 
proportional to IMF B/sub z/ with southward IMF producing the 
highest anti-solar flow velocities. A global dayside reconnection ef- 
ficiency of 20 +- 5% is derived from the ISEE-3/IMP-8 magnetic 
field comparisons. Substorm activity, as measured by the AL index, 
produces enhanced negative B/sub z/ and tailward V/sub x/ in the 
distant plasma sheet in agreement with the basic predictions of the 
reconnection-based models of substorms. The rate of magnetic flux 
transfer out of the tail as a function of AL is found to be consistent 
with previous near-earth studies. Similarly, the mass and energy 
fluxes carried by plasma sheet flow down the tail are consistent 
with theoretical mass and energy budgets for an open magnetos- 
phere. In summary, the ISEE-3 Geotail observations appear to pro- 
vide good support for reconnection models of solar wind-magnetos- 
phere coupling and substorm energy rates. 40 refs., 5 figs. 


6501 ISEE 3 study of average and substorm conditions 
in the distant tail. Slavin, J.A.; Smith, E.J.; Sibeck, 
D.G.; Baker, D.N.; Zwickl, R.D.; Akasofu, S. (Jet Propul- 
sion Laboratory, California Institute of Technology, Pasade- 
na). Journal of Geophysical Research; 90: No. All, 10875- 
108(1 Nov 1995). 

Average and substorm conditions in the lobe plasma sheet 
regions of the earth’s magnetotail are studied as a function of 
downstream distance and east-west location using ISEE 3 magne- 
tometer and plasma analyzer measurements. On the basis of 756 
magnetopause crossings a low-latitude magnetotail diameter of 60 
+- 5 R/sub E/ at’ X’ = 130—225 R/sub E/ is determined. The 
strength of the lobe magnetic field from ' X ' = 20 to 130 R/sub 
E/ is shown to fall off as X/sup -0.53plus-or-minus0.05/. Flaring 
ceases on average at’ X’ = 120 +- 10 R/sub E/ with a relatively 
constant B/sub L/ = 9.2 nT beyond that distance. The ratios ' B/ 
sub y//B/sub x/ ' and ' B/sub z//B/sub x/ ' in the translunar tail 
lobes are small and relatively constant with mean values of 0.10 and 
0.06, respectively. These results are shown to be in good agreement 
with the Coroniti-Kennel flaring tail models of lobe magnetic field 
configuration with slightly enhanced B/sub y/ due to Maxwell 
stresses exerted at the magnetopause by the solar wind. The plasma 
parameters V/sub x/, n/sub e/, B/sub e/, and M/sub A/ in the 
lobes all increase with distance down the tail while T/sub e/ de- 
creases. 


Electromagnetic ion beam instabilities: = Gary, 
SP; Madland, C.D.; Tsurutani, B.T. (Earth and Space Sci- 
ence Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physics of Fluids; 28: “No. 12, 
3691-3695(Dec 1985). 
This paper extends the results of Gary et al. [Phys. Fluids 
27, 1852 (1984)]. That paper examined the linear theory of electro- 
magnetic instabilities driven by an ion beam streaming along a mag- 
netic field in a homogeneous Vlasov plasma, emphasizing the para- 
metric dependence of the instability growth rates. This paper con- 
siders the parametric dependence of the real frequency at maximum 
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growth of two such instabilities with right-hand polarization. It is 
shown that the right-hand resonant ion beam instability can have 
maximum growth at frequencies near the ion-cyclotron frequency if 
the beam—main component relative drift speed is about twice the 
Alfven speed and at least one of the following conditions holds: the 
ion beta or the beam—main component relative temperature are 
sufficiently small, or the perpendicular-to-parallel beam temperature 
ratio is sufficiently large. These results support the identification of 
the right-hand resonant instability as the source of the large ampli- 
tude magnetic fluctuations observed upstream of slow shocks in the 
Earth’s magnetotail. 


6503 El ic electron beam instabilities: Hot, 
isotropic beams. Gary, S.P. (Earth and Space Sciences Divi- 
sion, Los Alamos National Laboratory, New Mexico). Jour- 
= x Geophysical Research; 90: No. A11, 10815-108(1 Nov 

This paper considers the linear theory of electromagnetic in- 
stabilities driven by an electron beam in a homogeneous, nonrelati- 
vistic, Vlasov plasma. The beam is relative hot, isotropic in its own 
frame, and streams parallel or antiparallel to a magnetic field B. 
Numerical solutions of the full dispersion equation for propagation 
parallel of antiparallel to B are presented, and the linear properties 
of the whistler heat flux and electron beam firehose instabilities are 
exhibited and compared. Under a broad range of parameters the 
former mode has the lower beam speed threshold, and the larger 
maximum growth rate. In addition, it is demonstrated that, for a 
sufficiently large relative beam density, relative beam temperature, 
and plasma beta the whistler heat flux instability has a much lower 
beam speed threshold than the electrostatic electron beam instabil- 
ity. The application of these instabilities to first-order Fermi accel- 
eration of electrons at space plasma shocks is discussed. 


6403 ATOMIC, MOLECULAR, AND CHEMICAL 
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REFER ALSO TO CITATION(S) 5703, 5704, 5752, 5754, 5755, 5756, 5758, 
5759, 5760, 5762, 5763, 5764, 5765, 5766, 5767, 5801, 5979, 6528, 6581 


(AD-A—157109/0/XAB) Production of neutral 
ened bain negnsive tans Nails tgunenp ta thera Interim 
report. Wells, N. (RAND Corp., Santa Monica, CA (USA)). 
Dec 1982. 118p. NTIS, PC A06/MF A0l. 

This report, a sequel to (The Development of High-Intensity 
Negative Ion Sources and Beams in the USSR), R-2816-ARPA, ex- 
amines (1) Soviet research on the formation of intense, high-energy 
neutral-particle beams and the associated investigation of charge ex- 
change and beam stripping, and (2) deployment in the USSR of 
high-intensity negative ion sources of the direct-extraction and 
double-charge-exchange types, beam neutralizers, and neutral beam 
injectors, as reported in Soviet open-source technical publications. 
Based on open-source literature, the study finds no overt exoatmos- 
pheric particle-beam weapons in the USSR. The author suggests, 
however, that such a program may exist as a classified effort paral- 
leling the nuclear fusion research described in the literature. 


6505 (AD-A—157353/4/XAB) Soviet research on crys- 


tal channeling of charged-particle beams. Interim report. 
Kassel, S. (RAND Corp., Santa Monica, CA a Mar 
bony 57p. (RAND/R—3224-ARPA). NTIS, PC A04/MF 


This report presents an overview of Soviet research in 
charged-particle-beam channeling in crystals from 1972 to the 
present, and the resulting electromagnetic emission, including 
Soviet proposals for channeling emission lasers in the x-ray region. 
It analyzes Soviet attitudes toward crystal channeling of charged 
particles as a subject of research, describes performers of the re- 
search, and indicates the level of effort involved. It presents a brief 
history of crystal channeling research, the differences between 
channeling and other kinds of electromagnetic radiation, the defini- 
tion of the main research issues, and estimates of the potential capa- 
bilities of channeling-radiation, all based on the Soviet viewpoint. It 
then describes Soviet proposals for laser systems utilizing the chan- 
neling radiation mechanism, and analyzes Soviet experimental work 
involving the observation and measurement of channeling radiation. 
The author concludes that the outstanding feature of Soviet re- 
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search in this area is the optimistic belief of Soviet specialists in the 
technological potential of this research, but finds that the role of 
the laser proposals in Soviet planning is ambiguous. 


6506 (AD-A—157658/6/XAB) Adsorption of deuterium 
on Fe(110) as studied An molecular-beam Technical 
report, 1 984-30 September 1985. Kurz, E.A.; 
Hudson, J.B. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Dept. of Materials Engineering). 1985. 3p. (TR—2). 
NTIS, PC A02/MF AOl1. 

Because of the model nature of hydrogen and deuterium ad- 
sorption on iron and the importance of hydrogen adsorption in ca- 
talysis, energy storage, and hydrogen embrittlement of metals, the 
adsorption of hydrogen and deuterium on Fe(110) was investigated. 
This paper details the results of the study of HTE adsorption of 
deuterium on Fe(110). 


6507 (CERN-EP—82-173) Stable atomic hydrogen: pos- 
sible application in intense polarized sources. Niinik 
T.O.; Penttilae, S.; Rieubland, J.M. (European Organization 
for Nuclear Research, Geneva (Switzerland)). 12 Nov 1982. 
Sp. (CONF-820941—16). NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE86900287. 

From 5. international symposium on high energy spin phys- 
ics; Upton, NY, USA (16 Sep 1982). 

We briefly review the status of spin-polarized atomic hydro- 
gen and discuss a possible way of extending the present limit of 
density. Pulse extraction of stabilized atoms by millimetre waves is 
proposed as a means of producing polarized atomic beams of uni- 
form velocity and low divergence. It is speculated that these atoms 
could be used either as jet targets of a conventional type, or as a 
stored atomic beam target by injecting them into a storage ring 
intersecting with an accelerator beam. When used in a polarized ion 
source, the high density of the atomic beam could possibly also im- 
prove the ionizer efficiency. 12 refs., 1 fig. 


6508 (CONF-850701—4) Doubly differential cross sec- 
tions of collision-produced forward electron emission. Elston, 
S.B. (Tennessee Univ., Knoxville (USA). Dept. of Physics 
and Astronomy; Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 15p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002200. 

From 14. international conference on the physics of electron- 
ic and atomic collisions; Palo Alto, CA, USA (24 Jul 1985). 

The velocity space distribution of electrons emitted near the 
forward direction from collisions involving fast, highly stripped 
oxygen ions with gaseous and solid targets is presented and de- 
scribed in terms of multipole moments of the ejected charge distri- 
bution, which permits direct comparison with recent theory. The 
results are from a novel apparatus permitting rapid and efficient 
data acquisition by employing position-sensitive electron detection 
to combine angle definition with conventional electrostatic spec- 
trometry. Excellent agreement is obtained between distribution ob- 
served for electron loss to projectile continuum processes and 
recent theory in the case of argon targets; less favorable results for 
simpler helium targets may indicate the need for theoretical study 
of higher order inelastic processes in that case. The multipole con- 
tent observed with a solid target is consistent with a conceptual 
model of convoy electron production dominated by electron loss 
from the projectile within the bulk of the target and may signify 
the importance of steady-state production of excited states within 
the bulk solid. 26 refs., 4 figs., 2 tabs. 


6509 (CONF-850701—5) Atom capture and loss in ion 
molecule collisions. Breinig, M.; Lasley, S.E.; Gaither, C.C. 
III. (Tennessee Univ., Knoxville (USA); Oak Ridge Nation- 
al Lab., TN (USA)). 1985. Contract AC05-840R21400. 8p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86002197. 

From 14. international conference on the physics of electron- 
ic and atomic collisions; Palo Alto, CA, USA (24 Jul 1985). 

Progress is reported ir. measuring the energy and angular 
distribution of protons emerging with velocity close to the beam 
velocity from the target region when Ar* beams collide with a 
CH, target and ArH* beams collide with a He target at asymptoti- 
cally high speeds. The protons result from the transfer of a target 
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constituent to the projectile (atom capture) or from the dissociation 
of the projectile molecule in the collision (atom loss). For atom 
capture processes the Thomas peak is clearly observed. 10 refs., 3 
figs. 


6510 (CONF-850937—2) Sputter atomization/resonance 
jonization mass spectrometry for high sensitivity isotopic 
analysis. Donohue, D.L.; Christie, W.H.; Goeringer, D.E.; 
Smith, D.H.; McKown, H.S. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. Tp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002198. 

From 28. conference on analytical chemistry; Knoxville, TN, 
USA (30 ae 1985). 

Resonance Ionization Mass Spectrometry (RIMS) combines 
the selectivity and sensitivity of resonance ionization spectroscopy 
(RIS) with high performance mass spectrometry. Results from our 
laboratory and elsewhere have been reported for a variety of ele- 
ments using thermal vaporization sources to produce the atom res- 
ervoir for laser-induced resonance ionization. In this paper we de- 
scribe the use of ion beam sputtering as an ultrasensitive method of 
atom formation for RIMS. A commercial ion microprobe mass ana- 
lyzer (IMMA) has been interfaced with a tunable pulsed dye laser 
for carrying out resonance ionization mass spectrometry of sput- 
tered atoms. This paper will describe the changes necessary to 
adapt the IMMA instrument for resonance ionization, along with 
preliminary results for the elements Sm and U. 14 refs., 5 figs. 


6511 (CONF-8410237—4) Dielectronic recombination 
ee on multi ions. Dittner, P.F.; Datz, S.; 
Miller, P.D.; — P.L. (Oak aoe National Lab., TN 

(USA)). 1985 mtract AC05-840R21400. 11p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002255. 

From Workshop on atomic spectra and collisions in external 
fields; Gaithersburg, MD, USA (22 Oct 1984). 

Coaxial electron beams and multiply charged ion beams are 
used to study dielectronic recombination. The study includes re- 
combination of boron, carbon and sulfur. 3 refs., 7 figs. (WRF) 


6512 (DOE/ER/10496—6) Sizes and shapes of short- 
lived nuclei via laser spectroscopy. Final report. Lewis, D.A. 
CISA State Univ. of Science and Technology, Ames 
SA)). Oct 1985. Contract AC02-79ER10496. 20p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE8 795. 
This project, a collaboration involving Iowa State Universi- 
ty, Argonne National Lab., and the University of Minnesota, was 
aimed at the determination of properties of short-lived nuclei 
through their atomic hyperfine structure and optical isotope shifts. 
The basic approach was to use a cryogenic He-jet system to ther- 
malize, neutralize, and transport radioactive nuclei produced online 
into a region suitable for laser spectroscopy. The photon burst 
method was then used for high sensitivity with the resulting contin- 
uous atomic beam. The experiment was located on beamline of the 
ANL superconducting heavy-ion accelerator. The He-jet system 
developed would reliably transport ~ 10? nuclei into phase space 
useful for high resolution laser spectroscopy. The laser system de- 
veloped could accurately and reproducibly sweep small frequency 
ranges for periods =1 day and sensitivity limits 1 atom/s were 
achieved. However the nuclei were not transported as free atoms 
precluding uuclear determinations. Attempts to obtain free atoms 
by eliminating turbulence and contamination were not successful. 
Some of the high sensitivity spectroscopy techniques developed in 
this work are now being applied in a search for nuclear relics of the 
Big Bang and in studies of the photon statistics of light scattered by 
a single atom. 3 refs., 4 figs. 


6513 (LA-UR—85-3322) Electronic structure and reac- 
tions of transition metal complexes using effective core poten- 
tials. Hay, P.J.; Rohlfing, C.M. (Los Alamos National Lab., 

NM (USA). 1985. Conmeat W-7405-ENG-36. 13p. (CONF- 
8509184—-1). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86000821. 

From NATO conference on quantum chemistry: the chal- 
lenge of transition metals and coordination chemistry; Strasbourg, 
France (16 Sep 1985). 

Effective core potentials are employed to study the geome- 
tries and binding of the species MCO and M(CO), for M=Ni, Pd 
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and Pt, and addition reactions of He to W(d®) and Pt(d?°) centers. 
Moller-Plesset perturbation theory is assessed as a means of incor- 
porating electron correlation effects in transition metal species. 15 
refs., 1 fig., 4 tabs. 


6514 (LA-UR—85-3519) Applications of cross sections 
for electron-molecule collision processes. Cartwright, D.C. 
(Los Alamos National Lab., NM (USA)). 1985. Contract 
W-7405-ENG-36. 9p. (CONF-850776—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86002389. 

From Joint symposium on swarm studies and inelastic elec- 
tron-molecule collisions; Tahoe, CA, USA (19 Jul 1985). 

The role of electron-molecule collision cross sections is dis- 
cussed for the study of the ionospheric and auroral processes in 
planetary atmospheres and of discharge-pumped lasers. These two 
areas emphasize the importance of further theoretical and experi- 
mental studies concerning electron-impact processes. 13 refs., 3 


figs., 2 tabs. (WRF) 


6515 (SAND—85-2339C) Miulti-photon excitation and 
ionization cross sections in atomic oxygen. McGuire, E.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 12p. (CONF-8510191—1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86002912. 

From Antigone and Delphi workshop; Livermore, CA, USA 
(23 Oct 1985). 

Calculations are presented on a variety of multi-photon exci- 
tation and ionization cross sections in oxygen. The regimes of cross 
sections discussed are: (1) 2-photon excitation to the bound (2p)° *S 
(nl) levels; (2) 2-photon excitation to the autoionizing (2p)* 2D (3p) 
and (2p)* ?P (3p) levels; (3) excitation of the (2p)* 'D and 'S levels 
by both 1-photon excitation on forbidden transitions and 2-photon 
excitations; (4) 1-photon photoionization of the (2p)° *S (3s) *S and 
(2p)* *S (3p) *P levels; and (5) 3-photon nonresonant ionization 
with the (2p)* *S (3p) °P level as an intermediate resonance. 5 refs., 
3 figs., 2 tabs. 


6516 Atomic collisions with relativistic heavy ions. III. 
Electron capture. Meyerhof, W.E.; Anholt, R.; Eichler, J.; 
Gould, H.; Munger, C.; Alonso, J.; Thieberger, P.; Wegner, 
H.E. (Department of Physics, Stanford niversity, Stan- 
ford, California 94305-2196). Physical Review [Section] A: 
General Physics; 32: No. 6, 3291-3301(Dec 1985). Contract 
AC03-76SF00098;A C02-76CH00016. 

Cross sections for the electron capture by 82- , 140- , and 
200-MeV/amu Xe5**, Xe5**, and Xe5** ions incident on thin solid 
targets from Be to Au were measured. The measurements are com- 
pared with calculations of radiative and nonradiative capture. The 
nonradiative capture calculations are based on the relativistic ei- 
konal approximation which includes transitions from K, L, and M 
shells of the target to nearly all projectile shells. In high-Z targets, 
nonradiative capture into excited states of the projectile is domi- 
nant, as predicted by the eikonal calculations and confirmed by 
comparing measured cross sections for bare Xe“ and Xe" (1s?) 
projectiles. A simple formula for estimating nonradiative-electron- 
capture cross sections for relativistic-ion accelerator design and 
other applications is derived. Double and triple electron capture are 
also observed in the low-velocity, high-Z collisions. 


6517 a.c. Stark shifts in resonant multiphoton ionization 
of nitric oxide. Garrett, W.R.; Ferrell, W.R.; Miller, J.C.; 
Payne, M.G. (Chemical Physics Section, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] A: General Physics; 32: No. 6, 3790- 
3793(Dec 1985). Contract AC05-840R21400. 

Measurements of a.c. Stark shifts and broadening have been 
made on several two-photon resonant rovibronic levels in nitric 
oxide, with use of resonance multiphoton spectroscopy with a cali- 
brated proportional-counter system. Contrary to a similar study re- 
cently published [Li, Porter, and Johnson, Phys. Rev. Lett. 53, 
1336 (1984)], a.c. Stark effects are found to be independent of pres- 
sure. However, we find that space-charge effects in ionization de- 
tectors can strongly influence observed line shape at high target gas 
density and high laser intensities. 
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6518 Generalized oscillator strengths for the 3s 7S—-3p 
*P transition in Mg II. Msezane, A.Z.; Henry, R.J.W. (De- 
partment of Physics, Atlanta University, Atlanta, Geor, _ 
30314). Physical Review [Section] A: General Physics; 32: 

6, 3778-3781(Dec 1985). 

Generalized oscillator strengths (GOS's) are calculated from 
accurate five-state close-coupling differential cross sections for the 
resonance transition in Mg II at electron impact energies 15, 50, 60, 
and 100 eV. Curves of the GOS versus momentum transfer 
squared, K%, remain separate down to zero scattering angle, with 
the 50, 60, and 100 eV curves showing maxima close to K? = 0. 
We interpret the new phenomenon, maxima at small scattering 
angles, as a manifestation of the inadequacy of the Lassettre et al. 
formula to represent the GOS at small K? for intermediate energies. 
At 50 eV our GOS’s compare well with those deduced from meas- 
urement. 


6519 Recoil in electron-atom scattering. Manson, J.R.; 
Ritchie, R.H. (Department of Physics and Astronomy, 
Clemson University, Clemson, South Carolina 29631). Physi- 
cal Review [Section] A: General Physics; 32: No. 6, 3782- 
3783(Dec 1985). Contract AC05-840R21400. 

The attractive interaction between an atom and an electron 
or positron is described as a complex single-particle self-energy in 
which the effects of recoil and finite velocity are treated exactly. In 
addition to the well-known expansion for the potential in powers of 
the inverse separation distance 1/R with nonadiabatic corrections, 
we obtain a contribution due to the recoil of the electron as it ex- 
changes virtual quanta with the atom. 


6520 Determination of the scattering potential for low 
energy alkali-metal ions from a Mo(001) surface. Overbury, 
S.H.; Huntley, D.R. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Section] B: Con- 
densed Matter; 32: No. 10, 6278-6285(15 Nov 1985). Con- 
tract AC05-840R21400. 

The scattering potential for Lit, Na*, and K* ions reflected 
from Mo(001) has been determined for incident energies of 250, 
500, and 2500 eV. This was done by measuring the dependence of 
scattered intensity as a function of incident polar angle for various 
total scattering angles for each ion and incident energy. The angle 
of the sharp cutoff in intensity is compared with the critical angle 
predicted by the chain model. It is found that at 2500 eV the scat- 
tering is adequately described by the Thomas-Fermi-Moliere poten- 
tial with use of a Firsov screening length reduced by factors of 
0.90, 0.95, and 1.0 for Li*, Na*, and K*, respectively. The data are 
also described by a universal potential proposed by Ziegler, Bier- 
sack, and Littmark. Systematic disagreement between computed 
and experimental cutoff angles exists at low incident energy and 
low scattering angle. This can be attributed either to a breakdown 
of the chain approximation or to an additional repulsive term in the 
scattering potential which is dependent upon the distance from the 
surface. 


6521 Near-threshold behavior of pair- ion cross 
sections in a lead target. ao F.T. III; Barker, W.C.; 
Miley, H.S.; O’Brien H.A Steinkruger, FJ.; Wanek, 
P.M. (Department of Physics and Astronomy, University of 
South Carolina, Columbia, South Carolina 29208). Physical 
Review [Section] A: General Physics; 32: No. 5, 2622- 
2627(Nov 1985). 

A lengthy series of experiments has resulted in the produc- 
tion of a high-purity source of **Rb which was used in the internal- 
source method of pair-production cross-section measurements. The 
1.077-MeV y ray in the decay of **Rb was used to measure the ab- 
solute pair-production cross section o/sub PP/ = 1.92 +- 0.11 mb 
in a target of Z = 82. This is the lowest-energy measurement for a 
target with Z> or =32 and shows a significant departure from the 
theoretical value of 1.34 mb. This is 6% lower than our result pub- 
lished earlier because of a far more detailed correction for pair pro- 
duction by inner bremsstrahlung radiation. 


6522 Ion beam inertial confinement target. Bangerter, 

R.D.; Meeker, D.J. (to t. of mn vn US Patent 

4, 525, 323. 25 Jun 1985. Filed date 4 Aug 1977 
PAT-APPL-821940. 
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A target for implosion by ion beams composed of a spherical 
shell of frozen DT surrounded by a low-density, low-Z pusher shell 
seeded with high-Z material, and a high-density tamper shell. The 
target has various applications in the inertial confinement technolo- 
gy. For certain applications, if desired, a low-density absorber shell 
may be positioned between the pusher and tamper shells. 


6523 Charge-changing collisions. Schlacter, A.S. (Law- 
rence Berkeley Lab., CA). pp 563-570 of International Con- 
ference on Cyclotrons an Their Applications, [Proceed- 
ings], 9th. Vol. 10. Gendreau, G. (ed.). Les Ulis Cedex, 
France; Editions de Physique (1984). (CONF- 310944), 
Contract AC03-76SF00098. 

From 9. international conference on cyclotrons and their ap- 
plications; Caen, France (7 Sep 1981). 

Recent results for charge-changing collisions of interest for 
cyclotrons and other particle accelerators are presented. Scaling 
rules, where available, are emphasized. 45 references, 11 figures. 


6524 Triply differential photoelectron studies of the four 
outermost valence orbitals of cyanogen. Holland, D.M.P.; 

Parr, A.C.; Ederer, D.L.; West, J.B.; Dehmer, J.L. (Univ. 
of Maryland, College Park). International Journal of Mass 
Spectrometry and Ion Physics; 52: 195-208(1983). 

Photoelectron measurements, differential in incident wave- 
length, photoelectron energy and photoelectron ejection angle, 
have been performed on cyanogen, C2N2, from threshold to a 
photon energy of 24 eV, using synchrotron radiation. The results 
are presented in the form of photoionization branching ratios and 
photoelectron angular distributions, including vibrationally resolved 
results for the outermost orbital, la/sub g/. Some evidence for res- 
onant processes is observed and discussed within the framework of 
recent work on related molecules. However, reliable assignments 
require further theoretical guidance with regard to the location and 
identities of possible shape resonances and autoionizing intravalence 
transitions in the C,Ne spectrum. 
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6525 (AD-A—157456/5/XAB) SIMPLODE: an implod- 
ing gas puff plasma model. I. Neon. Memorandum report. 
Davis, J.; Agritellis, C.; Duston, D. (Naval Research Lab. 
Washington, DC (USA)). 26 Jul 1985. 46p. (NRL-MR— 
5615). NTIS, PC A03/MF AOl1. 

A non-LTE dynamic pinch model - SIMPLODE - was de- 
veloped and applied to describing the implosion dynamics of a K- 
shell radiating gas puff. Numerical simulations were carried out 
with neon gas puffs and compared with recent experimental results 
obtained on GAMBLE II. In addition, the influence of the Plasma 
Erosion Opening Switch on the K-shell yield is investigated. 


6526 (AD-A—157535/6/XAB) Advanced concepts 

theory annual report, 1984. Memorandum report, January- 

December 1984, (Naval Research Lab., Washington, DC 

ae 26 ' 1985. 145p. (NRL-MR—5590). NTIS, PC 
A0l. 


This volume of the Annual Final Report contains the results 
of a number of theoretical issues related to the radiative properties 
and x-ray conversion efficiency of dense hot plasmas. In particular, 
numerical simulations and analyses are presented for the radiative 
properties of gas puff mixtures, the dynamics of imploding gas puff 
plasmas, the implosion dynamics of stagnating gas puff plasmas, the 
influence of radiation on the velocity scaling of gas puff implosions 
and radiation from an ion beam target interaction. Contents include; 
Radiative properties of puff: 1-gas mixtures; Optically thin case; 
Modeling of K-shell yields; Dynamics of imploding Z-pinch; Implo- 
sion of a neon puff-gas plasma onto a low-density plasma; Velocity 
scaling of the radiatively dominated Z-pinch; and Ion-beam deposi- 
tion, heating, and radiation from an aluminum plasma. 
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6527 (LA-UR—85-3766) Dimension and entropy for 
ene and chaotic convection. Haucke, H.; Ecke, 
Wheatley, J.C. (Los Alamos National Lab., 
(USA). 1985. Contract W-7405-ENG-36. 1I1p. (CONF- 
8509203—1). NTIS, PC A02/MF A011; GPO Dep. File 

Number DE86002436. 

From International conference on dimensions and entropies 
in chaotic systems; Pecos River, NM, USA (11 Sep 1985). 

High quality experimental data have been taken on a con- 
vection cell containing a dilute *He-*He solution. We discuss some 
problems with the determination of dimension and entropy for ex- 
perimental data, and compare the results to detailed Poincare sec- 
tions. At the chaotic transition, we show the behavior of dimension 
and entropy as a function of Rayleigh number. 16 refs., 11 figs. 


6528 (PB—85-227692/XAB) Influence of methane con- 
centration on the mass and energy of ions at the cathode of a 
d.c. glow discharge in methane/hydrogen atmospheres. Lees, 
M.I. (Electricity Council Research Centre, Capenhurst 
or. a 1985. 8p. (ECRC/M—1955). NTIS, PC A03/ 


ea energy spectra of ions at the cathode of a d.c. glow dis- 
charge at a pressure of 2 torr and a current density at the cathode 
of 24 Am(-2) have been measured in a hydrogen atmosphere and at 
methane concentrations of 1% to 5% in methane/hydrogen atmos- 
pheres. The variation of ion abundances as the methane concentra- 
tion is increased indicates that hydrogen ions interact with methane 
molecules in the cathode dark space to produce fragment hydrocar- 
bon ions. A larger abundance of C(+1) ions is observed than 
would be expected from the dissociation of methane ions due to 
charge transfer from hydrogen ions and from the collision induced 
dissociation of CH4({+1) or CH5(+1) ions. It is suggested that the 
fragment hydrocarbon ions produced in the cathode dark space 
fragment further in collision with the background gas in the dark 
space. 


6529 (UCRL—4459) Effect of a density gradient on 
Taylor instability. LeLevier, R.; Lasher, G.J.; Bjorklund, F. 
(Lawrence Livermore National Lab., CA (USA)). 21 Feb 


1955. Contract W-7405-ENG-48. 5p. NTIS, PC A02/MF 
A0l1; 1; GPO Dep. File Number DE86002577. 

Taylor's derivation of the instability of an accelerated sur- 
face of density discontinuity is extended to the case in which the 
density has a smooth transition. 


6530 Equation of state of the classical hard-disk fluid. 
Erpenbeck, J.J.; Luban, M. (Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Physical Review 
[Section] A: General Physics; 32: No. 5, 2920-2922(Nov 1985). 
Contract W-7405-ENG-82. 

We present data with an accuracy of 1 part in 10‘ for the 
equation of state of the classical hard-disk fluid obtained by a 
Monte Carlo—molecular-dynamics method for a system of as many 
as 5822 particles when tau = rhoo/rho ranges from tau = 30 to 
1.4, where rhoo is the value of the number density rho for closest 
packing. The data are in excellent agreement with those obtained 
using a Levin approximant applied to the first six terms of the virial 
series. 


6531 (CE-Trans—8043) Laminar, non-steady-state flow 
in the annulus between two tubes of which the inner one oscil- 
lates at harmonic frequencies. Farah, M.N. Translated from 
Zeitschrift fuer — Mathematik und Mechanik ; 61: 
No. 8, 365-377(1981). 24p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number 85901978. 

In order to gain a first insight into the interaction of flow 
and oscillation, this paper analyzes how the laminar flow through 
the annulus between two tubes changes if the inner tube oscillates 
in a direction perpendicular to its axis at harmonic frequencies. 
After that, the relationship between the power, averaged over time 
and the frequency of oscillation is discussed. 12 refs., 7 figs. 
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6532 (DOE/ER—0126/1) High energy physicists and 
graduate students. 1985 Census. (USDOE Office of Energy 
Research, Washington, DC. High Energy Physics Div.). 
Oct 1985. 51lp. NTIS, PC A22/MF A01; 1; GPO Dep. File 
Number DE86003300 

An alphabetical listing is given of high energy physicists and 
graduate students, providing the person’s name, rank, and institu- 
tion. Another listing gives the faculty (or permanent staff) and 
graduate students for each institution, listing for each person the 
date of birth, year and institution of highest degree, the rank and 
institutional affiliation with starting dates, up to three items selected 
from a list of research specialties, and their sources of federal sup- 
port. For the graduate students, there is also indicated an estimated 
date for their degree. Where appropriate, a person may be listed at 
more than one institution. Except as noted, the information is in- 
tended to indicate the situation as of January 1, 1985. (LEW) 


6451 PARTICLE INTERACTIONS AND 
PROPERTIES - EXPERIMENTAL 


REFER ALSO TO CITATION(S) 6553 


6533 (BNL—37146) Phase shift analysis of K anti Kz 
system in the D and E/IOTA regions. Chung, S.U.; Fernow, 
R.; Kirk, H.; Protopopescu, S.D.; Weygand, D.P.; Boehn- 
lein, D.; Goldman, J.H.; Hagopian, V.; Reeves, D.; Critten- 
den, R. (Brookhaven National Lab., Upton, NY (USA); 
Florida State Univ., Tallahassee (USA); Indiana Univ., 
Bloomington (USA); Southeastern Massachusetts Univ., 
North Dartmouth (USA)). 1985. Contract AC02- 
76CHO00016. 3p. (CONF-850721—11). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002927. 

From International Europhysics conference on high energy 
physics; Bari, Italy (18 Jul 1985). 

We have performed a high-statistics experiment on the reac- 
tion 7~ p — K* anti K® 7~n at 8.0 GeV/c. A partial-wave analysis 
of the K* anti K° w~ system finds that the D(1285) is mostly a J/ 
sup PG/ = 1** state coupling predominantly to a 5a decay chan- 
nel, while the E(1420) peak consists mostly of a J/sup PG/ = 0-* 
wave with a substantial 5a decay mode. There is little evidence of 
a 1** resonance at the E mass. 10 refs., 3 figs. 


6534 (CERN/EP—84-104) Massive neutrinos in acceler- 
ator experiments. Vannucci, F. (Paris-7 Univ., 75 (France); 
European Organization for Nuclear Research, Geneva 
(Switzerland)). 17 Aug 1984. 13p. (CONF-840789—18). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE85901937. 

From International conference on particles and nuclei; Hei- 
delberg, F.R. Germany (30 Jul 1984). 

The possible effects of heavy neutrinos that may be observed 
in experiments done at accelerators are discussed, including neutri- 
no oscillation and neutrino decay. Massive neutrinos may be pro- 
duced by mixing of the eigenstates of neutrinos or by direct pro- 
duction. Present searches for and indications of the massive neutri- 
no include analysis of tritium decay, the oscillation results reported 
from the French Bugey reactor, and a dedicated experiment seek- 
ing neutrino decays in the PS beam at CERN. Future experiments 
are briefly described that seek neutrino oscillations or decays. 14 
refs., 6 figs. (LEW) 


6535 (DOE/ER/04449—57) Spin effects in pp — 7*d 
reaction at intermediate energies. Bhatia, T.S. (Texas A and 
M Univ., College Station (USA)). Sep 1984. Contract AS05- 
76ER04449. 13p. (CONF-8409162—23). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002279. 

From 6. international symposium on high energy spin phys- 
ics; Marseille, France (12 Sep 1984). 

Recent experimental measurements for the reaction pp — 
am*d up to about 1 GeV are reviewed. Extensive measurements of 
vector (iTi:) and tensor (t2o) deuteron polarization exist, as well as 
differential cross sections for the pion kinetic energies of 280 to 450 
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MeV. Spin correlation parameters are reviewed, as well as the ana- 
lyzing power. 28 refs., 8 figs. (LEW) 


6536 (LBL—20159) Impact of new collider data on fits 
and extrapolations of cross sections and slopes. Block, M.M.; 
Cahn, R.N. (Lawrence Berkeley Lab., CA (USA); North- 
western Univ., Evanston, IL (USA); Euro Organization 
for Nuclear Research, Geneva (Switzerland)). Aug 1985. 
Contract AC03-76SF00098. 4p. (CONF-8506197—3). NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE86001992. 

From Workshop on elastic and diffractive scattering at the 
collider; Chateau de Blois, France (3 Jun 1985). 

The latest Collider data are compared with our earlier ex- 
trapolations. Fits that include the new data are made. Those for 
which o-/sub tot/ grows as log?(s/s/sub 0/) indefinitely give a sig- 
nificantly poorer chi? than those for which o/sub tot/ eventually 
levels out. For the proposed SSC energy for the former fits predict 
o/sub tot/(Vs = 40 TeV) ~200 mb while the latter give o/sub 
tot/(Vs = 40 TeV) = 100 mb. 6 refs. 


6537 (LBL—20324) Search for right-handed currents by 
means of muon spin rotation. Stoker, D.P. (Lawrence Berke- 
ley Lab., CA (USA)). Sep 1985. Contract AC03-76SF00098. 
141p. NTIS, PC A07/MF A01; GPO Dep. File Number 
DE86002870. 

Thesis. 

A muon spin rotation (uSR) technique has been used to 
place limits on right-handed weak currents in y* decay. A beam of 
almost 100% polarized ‘surface’ muons obtained from the TRIUMF 
M13 beamline was stopped in essentially non-depolarizing 
>99.99% pure metal foils. The .* spins were precessed by 70-G or 
110-G transverse fields. Decay e* emitted within 225 mrad of the 
beam direction and with momenta above 46 MeV/c were momen- 
tum-analyzed to 0.2%. Comparison of the wSR signal amplitude 
with that expected for (V-A) decay yields an endpoint asymmetry 
€Pyd/rho>0.9951 with 90% confidence. In the context of manifest 
left-right symmetric models with massless neutrinos the results 
imply the 90% confidence limits M(W2)>381 GeV/c? and - 
0.057 <zeta<0.044, where W2 is a predominantly right-handed 
gauge boson and zeta is the left-right mixing angle. Limits on 
M(W:2) for M(nu/sub pR) is not equal to 0 are also presented. The 
endpoint asymmetry is used to deduce limits on the nu/sub nu/sub 
pL/ mass and helicity in 7* decay, non-(V-A) couplings in helicity 
projection form, and the mass scale of composite leptons. 


6538 (SLAC-PUB—3808) Lifetime of heavy flavour par- 
ticles. Lueth, V. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA); European Organization for Nucle- 
ar Research, Geneva (Switzerland)). Oct 1985. Contract 
ACO03-76SF00515. 30p. (CERN-EP—85-142; CONF- 
850785—4). NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE86002157. 

From 5. international conference on physics in collision; 
Autun, France (3 Jul 1985). 

Recent measurements of the lifetime of the tau leptons and 
charm and beauty hadrons are reviewed and their significance for 
the couplings of the charged weak current, flavour mixing, and 
models relating quarks to hadron decay are discussed. 70 refs., 17 
figs., 5 tabs. 


6539 Inclusive photoproduction of strange baryons at 20 
GeV. Abe, K.; Armenteros, R.; Bacon, T.C.; Ballam, J.; 
Bingham, H.H.; Brau, J.E.; Braune, K.; Brick, D.; Bugg, 
W.M.; Butler, J.M. (Birmin University, Birmingham, 
B15 2TT, England). Physical Review [Section] D: Particles 
and Fields; 32: No. 11, 2869-2882(1 Dec 1985). Contract 
AC03-76SF00515. 

Cross sections are presented for the inclusive photoproduc- 
tion of K/sub S/°, A, Lambda-bar, =~, Xi-bar ~, 2°, and =/sup as- 
teriskplus-or-minus/(1385) at 20 GeV. An upper limit to 2~ pro- 
duction is also given. The data come from 284 000 hadronic events 
photoproduced in the SLAC 1-m hydrogen-bubble-chamber hybrid 
facility exposed to a nearly monochromatic, polarized 20-GeV 
backscattered photon beam. A comparison of the K/sub S/® A, 
Lambda-bar, and =~ rates per inelastic event to 7*~ p data show 
that yp rates are consistent with being higher than the 7*~ p rates, 
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providing evidence of an ss-bar component of the photon. The pair 
cross sections for K/sub S/°K/sub S/°, K/sub S/°A, K/sub S//sup 
o/Lambda-bar, and ALambda-bar are presented. The x/sub F/ dis- 
tributions of the A, Lambda-bar, and =~ are compared to a quark- 
diquark fusion model, giving information on strange-baryon photo- 


' production mechanisms. 


6540 Measurement of D° lifetime in e* e~ annihilation at 
high energy. Yamamoto, H.; Atwood, W.B.; Baillon, P.H.; 
Barish, B.C.; Bonneaud, G.R.; Courau, A.; Donaldson, G.J.; 
Dubois, R.; Duro, M.M.; Elsen, E.E. (California Institute of 
Technology, Pasadena, California 91125; Stanford Linear 
Accelerator Center and Physics Department, Stanford Uni- 
versity, Stanford, California 94305). Physical Review [Section] 
D: Particles and Fields; 32: No. 11, 2901-2910(1 Dec 1985). 
Contract AC03-76SF005 15;AC03-81ER40050. 
A measurement of the D® lifetime using the impact- 

ter method is presented. The D®° sample is obtained from identified 
D/sup asteriskplus-or-minus/ decays in e* e~ annihilations into ha- 
drons at center-of-mass energy of 29 GeV. The maximum-likeli- 
hood method used is found to be insensitive to the specific choice 
of cuts and uncertainties in backgrounds, giving the D°® lifetime of 
[4.6 +- 1.5 (statistical)/sub -0.5//sup +0.6/(systematic)] x 10-* 
sec. The consistency and bias of the method are checked. Combin- 
ing the measurement with the semileptonic branching ratio of D®, 
we estimate the semileptonic decay rate of D® to be (1.6 +- 0.6) x 
10" sec™*. The corresponding value of the effective charm-quark 
mass is found to be consistent with the typical constituent mass of 
charm quark. 


6541 Searches for unstable neutral leptons in low-multi- 
plicity events from electron-positron annihilation. Perl, M.L.; 
Barklow, T.; Boyarski, A.M.; Breidenbach, M.; Burchat, 
P.R.; Burke, D.L.; Dorfan, J.M.; Feldman, G.J.; Gladney, 
L.; Hanson, G. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Physical Review 
[Section] D: Particles and Fields; 32: No. 11, 2859-2868(1 Dec 
1985). Contract AC03-76SF00515;AC03-76SF00098. 

Upper limits are given on the production of unstable neutral 
leptons in electron-positron annihilation at 29 GeV. The searches 
use selected two- and four-charged-particle events and are most 
sensitive to neutral-lepton masses of the order of 1 GeV/c? and 
smaller. However, results are given for masses up to 14 GeV/c? 


6542 Measurement of the analyzing power for p+p/sub 
arrow-up/—>p+p at P/sub perpendicular/ 7 = 6.5 (GeV/c)”. 
Cameron, P.R.; Crabb, D.G.; DeMuth, G.E.; Khiari, F.Z.; 
Krisch, A.D.; Lin, A.M.T.; Raymond, R.S.; Roser, T.; Ter- 
williger, K.M.; Brown, K.A. (Randall Laboratory of Phys- 
ics, The University of Michigan, Ann Arbor, Michi 
48109-1120). Physical Review [Section] D: Particles and Fields; 
32: No. 11, 3070-3072(1 Dec 1985). 

The spin analyzing power A in 28-GeV/c proton-proton 
elastic scattering was measured at P/sub perpendicular/ ? = 6.5 
(GeV/c)? using a polarized proton target and a high-intensity unpo- 
larized proton beam at the Brookhaven National Laboratory Alter- 
nating Gradient Synchrotron. The result of (24 +- 8)% confirms 
that the analyzing power is large and rising in the large-P/sub per- 
pendicular/ ? region. 


6543 J/psi decays into a vector and a pseudoscalar 
meson and the quark content of the eta and eta’. Baltrusaitis, 
R.M.; Coffman, D.; Hauser, J.; Hitlin, D.G.; Richman, J.D.; 
Russell, J.J.; Schindler, R.H.; Dorfan, D.E.; Fabrizio, R.; 
Grancagnolo, F. (California Institute of Technology, Pasa- 
dena, California 91125). Physical Review [Section] D: Particles 
and Fields; 32: No. 11, 2883-2892(1 Dec 1985). Contract 
ACO03-76SF005 15;A.C02-76ERO1195;AC03- 
81ER40050;A.A03-76SF00034. 

From a study of 2.7 x 10° J/psi decays with the Mark III 
detector at the SLAC storage ring SPEAR, we have obtained new 
measurements of the two-body decays of the J/psi into a vector 
and a pseudoscalar meson. We present branching ratios for decays 
to rhow, KK((892), phieta, the previously unobserved modes 
phieta’, weta, weta’, wr, rho°eta, and new upper limits on rho°eta’ 
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and phizr®. In the decay J/psi—etam* 2~, we observe rho°-w inter- 
ference. The collection of measured branching ratios are simulta- 
neously fit to a simple model of J/psi decays which includes strong 
and electromagnetic amplitudes and allows for violation of SU(3) 
invariance. Using this model, we calculate the strange- and non- 
strange-quark content of the eta and eta’ and conclude that (35 +- 
18)% of the eta’ wave function can be attributed to an additional 
component, e.g., gluonium or radial excitation. The measurement of 
the w7® branching ratio, when combined with that of the y7°® 
decay mode of the w, yields a determination of the w7r° electromag- 
netic-form-factor ratio ‘f(q? = m/sub J/psi/ *)/f(q? = 0)’ = 0.038 
+- 0.006. 


Measurement of the decay Y(2S)—77Y(1S). 
Ditties. D.; Lurz, B.; Antreasyan, D.; Aschman, D.; 
Besset, D.; Bienlein, J.K.; Bloom, E.D.; Brock, ; Cabenda, 
R.; Cartacci, A. (California Institute of Technolo , Pasade- 
na, California 91125). Physical Review [Section] :’ Particles 
and Fields; 32: No. 11, 2893-2900(1 Dec 1985). ’ Contract 
ACO03-81ER40050;A C02-76ER03066;A C02- 
76ER03064;A.C03-76SF005 15. 

We have investigated the hadronic transitions Y(2S) — 
mY (1S) > yyyyl +17 @ = p or e) and Y(2S) > 2* 2-Y(1S) > 
a* a ~e*e~ using the Crystal Ball detector at the DESY e* e™ stor- 
age ring DORIS II. Using the present world-average value of B/ 
sub 1/1(Y(1S)) = 2.9 +- 0.3)% we derive branching ratios B(Y(2S) 
— mmr Y(1S)) = (8.0 +- 1.5)% and B(Y(2S) > a*a-Y(1S)) = 
(16.9 +- 4.0)%. We also present results on the invariant-mass spec- 
tra and the angular distributions of the dipion system. 


Search for narrow structure in proton-antiproton 
‘annihilation cross sections from 1900 to 1960 MeV. Brando, 
T.; Daftari, I.; Deguzman, A.; Kalogeropoulos, T.E.; Petri- 


R.A.; Oh, B.Y. (Syracuse Univ., NY, USA. t. of Phys- 
ics; Pennsylvania State Univ., University Park; Brookhaven 
National Lab., Upton, NY, USA. AGS t.; Michigan 
State Univ., East Lansing, USA. Dept. of Physics; Mary- 
land Univ., College Park, USA. t. of Physics). Physics 
Letters [Section] B; 158: No. 6, 505-510(5 Sep 1985). 

The anti pp annihilation cross section has been measured 
with good resolution (proportional2 MeV RMS) in the mass range 
1900-1960 MeV. No narrow structures are seen, the 90% confi- 
dence level upper limit being 8-12 mb MeV for the integrated area 
of a resonance in this mass range. However, we do not rule out a 
very narrow bump-dip structure seen in an earlier experiment in the 
1935-1941 MeV mass interval. The data also do not support the ex- 
istence of a broad structure previously reported at 1937 MeV. 


dou, C.; Singer, M.; Tzanakos, GS.; “BBA Dept ‘Lewis, 


6546 Majority-logic NE-110 detector for keV neutrons. 
Hill, N.W.; Harvey, J.A.; Horen, D.J.; Morgan, G.L.; Th 
ters, R.R. (Oak Rid e National Lab., Oak Rid 

IEEE (Institute of Electrical and Electronics | Min ngineers, rs) 
Transactions on Nuclear Science; NS-32: No. 1, 367-372(Feb 
1985). (CONF-841007—). 

From Nuclear science symposium; Orlando, FL, USA (31 
Oct 1984). 

An NE-110 proton-recoil scintillation counter whose effi- 
ciency is reproducible and stable has been developed for neutrons 
in the energy range from 5 keV to 1 MeV. Majority of-two logic at 
below the single photoelectron level is used between two or more 
phototubes viewing the same scintillator. Pulse height distributions 
as a function of neutron energy have been measured between 5 and 
350 keV with two different detector : a thin square 
slab of NE-110 and a cylinder of NE-110. The absolute efficiency 
of the slab detector has also been determined. The measured results 
are in good agreement with results from Monte Carlo calculations. 
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6547 (ANL-HEP-CP—85-111) Heavy meson decays and 
p anti p collisions. Berger, E.L.; Damgaard, P.H.; Tsokos, 
K. (Argonne National Lab., IL (USA); European Organiza- 
tion for Nuclear Research, Geneva (Switzerland); Maryland 
Univ., College Park (USA)). 1985. Contract W-31-109- 
ENG-38. 6p. (CONF-8504133—11). NTIS, PC A02/MF 
AO01; 1; GPO Dep. File Number DE86003044. 

From International conference on hadron spectroscopy; Col- 
lege Park, MD, USA (20 Apr 1985). 

We use the formalism of exclusive processes at high momen- 
tum transfer, to give predictions for the decay of the 2** chi state 
into a p anti p pair and the production cross section for chi in p 
anti p collisions. 


6548 (DESY—85-045) Single wino production in e* e~ 
collisions. Martinez, M.; Grifols, J.A.; Pascual, R. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). Mar 1985. 21 P (UAB-FT—122). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg, Germany, F.R. 

We present a detailed analysis of single wino production in 
e* e~ collisions. We give total and differential cross sections at three 
different energies, relevant to present (DESY) and future (LEP) ex- 
periments for different choices of particle masses. We comment on 
different approximations (useful at different energy regimes) and 
discuss on signatures and backgrounds. 


6549 (DESY—85-053) Gauge theories, spontancous sym- 
metry breaking and electroweak interactions. Peccei, R.D. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Jun 1985. 93p. (CONF-850179—2). Deut- 
a Pee (DESY), Hamburg, Germa- 
ny, F.R. 

From Stellenbosch advanced course in theoretical physics 
(quarks and leptons); Stellenbosch, South Africa (21 Jan 1985). 

The aim of these lectures is to present the physics of the 
spontaneously broken gauge theories of the weak and electromag- 
netic interactions at a level suitable for non specialists. The first 
part of these lectures is devoted to developing the concepts neces- 
sary for understanding how the electroweak gauge theories are 
built. I discuss, in particular, how global symmetries are realized in 
nature and how one can make a globally symmetric theory locally 
symmetric, by introducing gauge fields. The consequence of sponta- 
neous symmetry breakdown for the spectrum of excitations and its 
role in mass generation are also emphasized here. All these ideas 
are illustrated in the context of simple models. Having developed 
all the n tools, in the second part of these lectures I con- 
struct the SU(2) x U(1) model for electroweak interactions of Gla- 
show, Salam and Weinberg. After describing the structure of inter- 
actions of the model, I discuss some aspects of the phenomenology 
of neutral current experiments. Both purely leptonic as well as deep 
inelastic experiments are considered. A brief discussion of parity 
violation effects in atoms is also included. As a final topic in this 
section, some properties of the W and Z bosons, discovered recent- 
ly at the CERN collider, are examined. The last part of these lec- 
tures is devoted to the open problems of the Glashow Salam Wein- 
berg theory. These problems are centered in the symmetry breaking 
sector of the model, in which the symmetry breakdown is triggered 
by the vacuum expectation value of an elementary scalar field. 
Some of the theoretical ideas proposed to replace this elementary 
Higgs mechanism by something more dynamical are discussed, 
along with the difficulties that they encounter. Both the Technicol- 
or scheme of dynamical symmetry breakdown, as well as the idea 
that quarks and leptons themselves may have some structure, are 
briefly touched upon. 


6550 (DOE/ER/03948—T3) Comments on the existence 
of strange dibaryons. Hungerford, E.V. (Houston Univ., TX 
(USA)). 1985. Contract ASOS- 76ER03948. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86003460. 
The present status and future prospects for strange dibaryon 
observation is reviewed. 34 refs., 7 figs., 4 tabs. 
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6551 (LBL—20052) Electroweak interactions at the 
SSC, Cahn, R.N. (Lawrence Berkeley Lab., CA (USA); Eu- 
ropean Organization for Nuclear Research, Geneva (Swit- 
zerland)). Aug 1985. Contract AC03-76SF00098. 8p. 
(CONF-8506204—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001998. 

From Workshop on tests of electroweak theories, polarized 
processes and other Pmemin Trieste, aa f (10 Jun 1985). 

Production of the gauge bosons, W*, , and Z° in various 
combinations at the Superconducting Super Colne is considered. 
Possibilities for producing Higgs bosons and detecting them are 
then evaluated. 18 refs. (LEW) 


6552 (LBL—20232) Signatures for strongly interacting 
W's and Z's, Gaillard, M.K. (Lawrence Berkeley Lab., CA 
(USA)). 1985. Contract AC03-76SF00098. 5p. (CONF- 
850721—10). NTIS, PC A02. File Number DE86001993. 

From International Europhysics conference on high energy 
physics; Bari, Italy (18 Jul 1985). 

The observed structure of the electroweak interactions is un- 
derstood in terms of a spontaneously broken gauge theory. Al- 
though we have as yet no experimental indication as to the nature 
of the phenomenon responsible for symmetry breaking, general the- 
oretical arguments set an upper limit of 1 or 2 TeV on the energy 
scale at which some manifestation of this phenomenon must occur. 
This scale defines a target for the effective hard collision energy 
that should be achieved in the next accelerator facility; the work 
reported here was aimed at sharpening this requirement by studying 
the minimal manifestations of electroweak symmetry breaking that 
can be expected to occur in the TeV energy region if a Higgs parti- 
cle with m/sub H/ < 1 TeV is not found. While we used the mini- 
mal Higgs model as a guide, the results obtained are of far more 
general validity. Our analysis relied on three tools, briefly dis- 
cussed. These are: the equivalence at high energies of longitudinally 
polarized W's and Z’s to their scalar counterparts, the Goldstone 
bosons; the symmetries of the scalar sector; and the vector boson 
fusion process. 8 refs. 


Supersymmetric effects in polarized-e*~ p scatter- 
sg Marleau, L. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Physical Review 
[Section] D: Particles and Fields; 32: No. 11, 2928-2932(1 Dec 
1985). Contract AC03-76SF00515. 

We study the polarization asymmetry in _polarized- 
e*~ pe*" X scattering in supersymmetric quantum chromodyna- 
mics (SQCD). The main SQCD correction comes from the scalar- 
quark contest of the proton, which leads to ~ 10% and ~ 15% cor- 
rections for ep colliders at DESY HERA (30 GeV x 820 GeV) and 
the Superconducting Super Collider (30 GeV x 20 TeV), respec- 
tively. 


6554 Exclusive heavy-meson production in Z° decay. 
Amiri, F.; Harms, B.C.; Ji, C. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Physical Review [Section] D: Particles and Fields; 32: No. 11, 
2982-2987(1 Dec 1985). Contract AC03-76SF00515. 

The exclusive two-body decay of the Z° to heavy mesons is 
analyzed in the framework of perturbative QCD. We present a gen- 
eral formalism for calculating the decay widths to vector+ vector, 
vector + pseudoscalar, and pseudoscalar+ pseudoscalar mesons with 
arbitrary constituent masses. Numerical estimates of the branching 
ratios for different exclusive decay modes of the Z° are presented. 


6555 Model-independent analysis of hadronic decays of 
J/psi and eta/sub c/(2980). Haber, H.E.; Perrier, J. (Institute 
for Particle Physics, University of California, Santa Cruz, 
California 95064). Physical Review [Section] D: Particles and 
Fields; 32: No. 11, 2961-2970(1 Dec 1985). Contract AT03- 
76ER70197. 

Implications of broken flavor-SU(3) symmetry are studied 
for J/psi and eta/sub c/ decays to two- and three-meson final 
states. Nonet-symmetry breaking and pseudoscalar-meson mixing 
are discussed using recent measurements of J/ 
psi—-vector+ pseudoscalar branching ratios by the Mark III col- 
laboration. Detailed fits are presented to determine phenomenologi- 
cal parameters which describe the various mesonic decays of the J/ 
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psi. We conclude that the eta and eta’ can be mixed with iota(1440), 
and predict B(J/psi—iotaw) = (0.75 +- 0.12) x 10 -3 and B(J/ 
psi—iotaphi) = (0.09 +- 002) x 10 -3. In J/psi 
—-pseudoscalar+ pseudoscalar decays, electromagnetic and mass- 
breaking effects are found to be of similar im . Different 
SU(3)-breaking patterns are observed in J/psi—-PV and eta/sub c/ 
—VV decays. 


6556 Internal states in the pion static model. Bolsterli, 
M. (T Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Physical Review [Section] D. 
Particles and Fields; 32: No. 11, 3037-3042(1 Dec 1985). 
Methods for performing accurate computations of eigenva- 
lues and eigenfunctions of the static-model Hamiltonian with weak 
and intermediate coupling are considered. The best results are ob- 
tained by using coherent-meson-pair states constructed from invar- 
iant-pair-free states with up to six p-wave m mesons in a single in- 
ternal-mode state. The additional states needed for an accurate 
computation of excited-state energies are exhibited. The best 
ground-state wave functions are obtained by imposing constraints 
that are known to be true for the exact ground-state wave function. 


6557 Model for initial state parton showers. Sjoestrand, 
T. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Physics Letters [Section] B; 157: No. 4, 321-325(18 Jul 1985). 

We present a detailed model for exclusive properties of ini- 
tial state parton showers. A numerically efficient algorithm is ob- 
tained by tracing the parton showers backwards, i.e. start with the 
hard scattering partons and then successively reconstruct preceding 
branchings in falling sequence of spacelike virtualities Q? and rising 
sequence of parton energies. We show how the Altarelli-Parisi 
equations can be recast in a form suitable for this, and also discuss 
the kinematics of the branchings. The complete model is imple- 
mented in a Monte Carlo program, and some first results are pre- 
sented. 


6558 Production of heavy Higgs bosons: Comparisons of 

exact and approximate results. Cahn, R.N. (Lawrence Berke- 

a Lab., CA (USA)). Nuclear Physics [Section] B; 255: No. 
341- 354(24 Jun 1985). 

The WW and ZZ mechanisms for the production of very 
heavy Higgs bosons are examined in detail. The differential cross 
section with respect to the energies of the final-state fermions is cal- 
culated analytically. The total cross section for the elementary 
process qiqe->q:i'q2’H is calculated using this analytic result and 
compared to the effective W-approximation. The latter is typically 
5-30% too large. A simple parameterization of the quark luminosity 
spectra is presented and used to determine ms egies of Higgs 
bosons of mass 0.2-1 TeV in pp collisions for Vs = 20 TeV and 40 
TeV. 


6559 Comments on the reaction mpp—phi phi n and 
glueballs. Lindenbaum, S.J.; Lipkin, H.J. (Brookhaven Na- 
tional Lab., Upton, NY). Physics Letters [Section] B; 149B: 
No. 4-5, 407(20 Dec 1984). 

Some areas of agreement between the authors concerning in- 
terpretation of the experimental results in 7~ p—>phi phi n interac- 
tions are presented. Agreement exists that well-defined J/sup PC/ 

=2** resonances in the phi phi system offer strong evidence for a 
glueball interpretation. 


6453 PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


REFER ALSO TO CITATION(S) 6564 
6454 FIELD THEORY 


(DESY—85-062) 2- and 3-cochains in 4-dimension- 
al al SUQ) gauge theory. Laursen, M.L.; Schierholz, G-.; 
Wiese, U.J. P"Deuteches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Jul 1985. 12p. Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg, Germany, F.R. 





Explicit formulae are derived for the 2- and 3-cochains 
Nsub(uvrho) sup((2))(i,j,k) and Qsub(uvrhosigma) sup((3))(i,j,k,1) in 
SU(2) gauge theory in 4 dimensions. It turns out that 
ONsub(uvrhosigma) sup((3))(i,j,k,1) is given by the volume of a 
spherical tetrahedron spanned by the gauge transformations relating 
the gauges i, j, k, 1. 


6561 (iC—85/3) Chiral bosonization in non-Abelian 
gauge theories. Andrianov, A.A.; Novozhilov, Y. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jan 
1985. 10p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85703252. 

The chiral bosonization in non-Abelian gauge theories is de- 
scribed starting directly from the QCD functional. For a given 
mass scale A, the QCD may be equivalently represented by colour 
chiral fields, gauge fields and high energy fermions. The effective 
action for colour chiral fields may admit the existence of a colour 
Skyrmion-boson with the baryon number 2/3. 


6562 Detection rates for “invisible’’-axion searches. Si- 
kivie, P. (Physics Department, University of Florida, 
Gainesville, Florida 32611). Physical Review [Section] D: Par- 
ticles and Fields; 32: No. 11, 2988-2991(1 Dec 1985). Con- 
tract AS05-81ER40008. 

Experiments are described to search for axions floating about 
in the halo of our galaxy and for axions emitted by the sun. Expres- 
sions are given for the signal strengths in these experiments. 


6563 Restrictions on two-Higgs-doublet models from 
heavy-quark systems. Athanasiu, G.G.; Franzini, P.J.; 
Gilman, F.J. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Physical Review [Sec- 
tion] D: Particles and Fields; 32: No. 11, 3010-3019(1 Dec 
1985). Contract AC03-76SF00515. 

We obtain bounds on charged-Higgs-boson masses and cou- 
plings in models with two Higgs doublets by considering their 
effect on neutral-B-meson mixing. Even with the present fairly 
loose experimental constraints, the bounds are comparable to those 
obtained with additional assumptions from the neutral-K system. 
Neutral-Higgs-boson effects on the spectrum and wave functions of 
t t-bar bound states are examined in the same model. In the future 
they could lead to restrictions on, or discovery of, the correspond- 
ing neutral Higgs bosons if they have relatively low masses and en- 
hanced couplings. 


6564 Parametrizing the N-generation quark mixing 
matrix. Gronau, M.; Johnson, R.; Schechter, J. (Physics De- 

artment, Technion, 32000 Haifa, Israel). Physical Review 
Section] D: Particles and Fields; 32: No. 11, 3062-3065(1 Dec 
1985). Contract AC02-76ER03533. 

The invariant-phase approach previously introduced for de- 
scribing the Kobayashi-Maskawa mixing matrix is generalized to N 
generations. The work is simplified by using the fact that the invar- 
iant phase is a 2-cocycle. Finally, we give the connection with 
Greenberg's recent approach. 


6565 Covariant functional Schroedinger formalism and 
application to the Hawking effect. Freese, K. (Harvard- 
Smithsonian Center for Astrophysics, Cambridge, MA 
(USA)); Hill, C.T. (Fermi National Accelerator Lab., Bata- 
via, IL (USA)); Mueller, M. (Institute for Advanced Study, 
Princeton, NJ (USA)). Nuclear Physics [Section] B; 255: No. 
3/4, 693-716(8 Jul 1985). 

We develop a manifestly, generally coordinate-covariant 
functional Schroedinger formalism. We study the usual problem of 
Hawking radiation in the Rindler coordinate system. The Hawking 
effect appears as a shift in the width of the ground-state wave func- 
tional relative to a true vacuum state in the low-momentum compo- 
nents. It can be a coherent rather than a thermal effect depending 
upon the choice of boundary conditions. We analyse the general 
d+1 massive solution and discuss its strange features. For example, 
the d+1 particle number distribution is thermal but not isotropic 
due to a peculiar energy-momentum dispersion relation. We address 
a number of other conceptual issues. 
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6566 Renormalization group constraints in two-Higgs 
theories. Bagger, J.; Masso, E. (Stanford Linear Accelerator 
Center, CA (USA)); Dimopoulos, S. (Stanford Univ., CA 
(USA). Dept. of Physics). Physics Letters [Section] B; 156: 
No. 5/6, 357-361(27 Jun 1985). 

We use the SU(3).SU(2).U(1) renormalization group equa- 
tions to constrain fermion masses and charged-scalar couplings in 
two-Higgs grand unified theories. We find upper bounds on the 
sum of all quark (or lepton) masses and show that the Cabibbo mix- 
ings of heavy quarks tend to be small. We bound the vacuum ex- 
pectation values of the Higgs fields, and use these limits to place 
strong restrictions on the couplings of the charged Higgs scalar. 


6567 Microcanonical master fields. Halpern, M.B. 
(California Univ., Berkeley (USA). Dept. of Physics; Law- 
rence Berkeley Lab., CA (USA)). Nuclear Physics [Section] 
B; 254: No. 3/4, 603-618(10 Jun 1985). 

This paper introduces the concept of microcanonical master 
fields, a new variety of master field which solves the classical mi- 
crocenonical equations of motion of very large systems. Examples 
of the new master fields are obtained explicitly in a number of 
simple large-N systems. A general development of microcanonical 
equations on manifolds is also given, including a simple set of equa- 
tions for lattice QCD. 


6568 Lattice gauge calculation in particle theory. 
Barkai, D. (Control Data Corp., Fort Collins, CO (USA)); 
Moriarty, K.J.M. (Dalhousie Univ., Halifax, Nova Scotia 
(Canada). Inst. for Computational Studies); Rebbi, C. (Euro- 
pene Organization for Nuclear Research, Geneva (Switzer- 

d); Brookhaven National Lab., Upton, NY (USA). Phys- 
ics Dept.). Computer Physics Communications; 36: No. 3, 
241-247(May 1985). (CONF-8411209—). 

From International supercomputer applications symposium; 
Amsterdam, Netherlands (7 Nov 1984). 

There are many problems in particle physics which cannot 
be treated analytically, but are amenable to numcerical solution 
using today’s most powerful computers. Prominent among such 
problems are those encountered in the theory of strong interactions, 
where the resolution of fundamental issues such as demonstrating 
quark confinement or evaluating hadronic structure is rooted in a 
successful description of the behaviour of a very large number of 
dynamical variables in non-linear interaction. This paper briefly 
outlines the mathematical problems met in the formulation of the 
quantum field theory for strong interactions, the motivation for nu- 
merical methods of resolution and the algorithms which are cur- 
rently being used. Such algorithms require very large amounts of 
memory and computation and, because of their organized structure, 
are ideally suited for implementation on mainframes with vector- 
ized architecture. While the details of the actual implementation 
will be coverd in other contributions to this conference, this paper 
will present an account of the most important physics results ob- 
tained up to now and will conclude with a survey of open prob- 
lems in particle theory which could be solved numerically in the 
near future. 


6569 Gauge covariant formulation of symmetric-space 
fields, Chau, L.L.; Hou, B.Y. (Brookhaven National Lab., 
Upton, NY). Physics Letters [Section] B; 145B: No. 5-6, 347- 
352(27 Sep 1984). 

For fields taking value in the symmetric space G/H, the au- 
thors give a general G gauge covariant formulation, and explicit 
vertical and horizontal decomposition of the Cartan-Maurer rela- 
tion in arbitrary gauges. From such explicit construction they show 
that a zero-gauge can be chosen for all symmetric-space fields so 
that the Cartan-Maurer conditions are automatically satisfied and 
the equations of motion become the only equations for the fields 
N(x), with N*(x)=1, Tr N(x) given. Explicit symmetric-space for- 
mulations for the principal chiral fields, and for the self-dual Yang- 
Mills field are given. This formulation can easily be adapted to the 
corresponding supersymmetric fields. 
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6570 (BNL-NCS—37084) Plans for ENDF/B-VI. Pearl- 
stein, S.; Dunford, C.L. (Brookhaven National Lab., Upton, 
NY (USA)). 1985. Contract AC02-76CHO00016. 10p. 
(CONF-8510183—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86001740. 

From International seminar on nuclear data, cross section li- 
braries and their application in nuclear technology; Bonn, F.R. 
Germany (1 Oct 1985). 

Evaluation techniques are discussed for the Evaluated Nu- 
clear Data File (ENDF/B). Adequacies and deficiencies of the pro- 
gram are summarized for criticality, fission ratios, capture-to-fission 
ratios, and shielding parameters. In addition, objectives for the 
future are presented. Evaluated data for incident particles, namely 
protons, will be included in the file. Evaluation improvements are 
planned for material of interest to the fusion and fission reactor pro- 
grams. Cross section evaluations for **U(n,f) and **U(n,y) 
23°Pu(n,f), for example, will be added to the traditional list which 
includes: *Li(n,t), ?°B(n,a), 7Au(n,y) and **°U(n,f). 3 refs. (WRF) 


6571 (CONF-8503120—) Hadronic probes and nuclear 
interactions. AIP conference proceedings No. 133. Comfort, 
J.R.; Gibbs, W.R.; Ritchie, B.G. (eds.). (Arizona State 
Univ., Tempe (USA)). 1985. Contract W-7405-ENG-36. 
423p. American Institute of Physics, 335 E. 45th St., New 
York, NY 10017. File Number T186001924. 

From Hadronic probes and nuclear interactions conference; 
Tempe, AZ, USA (11 Mar 1985). 

Separate abstracts were prepared for individual papers in this 
conference proceedings. Topics include: complementary probes in 
nuclear physics, microscopic approaches to hadronic interactions, 
quark/gluon phenomena in nuclear physics, advocacy talks for ap- 
proaches to quark/gluon phenomena, meson production in nuclei, 
future facilities for nuclear physics. (LEW) 


6572 (NUREG/CR—1413) Radionuclide decay data 
base - index and summary table. Kocher, D.C. (Oak Ridge 
National Lab., TN (USA)). May 1980. Contract AC05- 
840R21400. 27p. (ORNL/NUREG—70). NTIS, PC A03/ 
MF AOI - GPO. File Number T186002740. 

This report provides an index and summary table for an ex- 
tensive data base of evaluated radioactive decay data for approxi- 
mately 500 radionuclides of potential importance in assessing radio- 
logical impacts on the general public or occupationally exposed in- 
dividuals. For each radionuclide, the summary table gives the radi- 
onuclide name, half-life, and the average energy per decay for the 
emitted alpha particles, electrons, and photons. 8 refs., 1 tab. 


6511 EXPERIMENTAL TECHNIQUES 


6573 (LBL—20196) beams and the synthesis 
of exotic nuclei. Nitschke, J.M. (Lawrence Berkeley Lab., 
CA (USA)). Sep 1985. Contract AC03-76SF00098. 9p. 
(CONF-8509176—1). NTIS, PC A%/MF A01; GPO oe. 
File Number DE86001995. 

From Workshop on intermediate energy heavy ion physics; 
Oak Ridge, TN, USA (23 Sep 1985). 

ith the advent of modern fast cycling synchrotrons capa- 


ble of delivering high intensity heavy ion beams up to uranium, the 
secondary 


production of radioactive ion beams (RIBs) with suffi- 
cient intensity has become feasible. The basic production mecha- 
nism is the fragmentation of near relativistic heavy ion beams on 
light targets. The physical facts underlying the efficient conversion 
of stable beams into RIBs are: (1) at beam energies of several 100 
MeV/A thick conversion targets (1 to 10 g/cm?) can be used, 
which, for nuclei near stability, convert on the order of .1 to 1% of 
the primary beam into secondary beams, (2) the secondary beams 
are emitted into a narrow phase space (small transverse and longitu- 
dinal emittances), and (3) these emittances are of the correct magni- 
tude to match the acceptances of suitably designed storage and ac- 
cumulator rings. 14 refs. 
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6574 (ORNL/TM—9105) “LIFETIME”: a computer 
prograr for analyzing Doppler-shift recoil-distance nuclear 
lifetime data, Wells, J.C.; Fewell, M.P.; Johnson, N.R. (Oak 
Ridge National Lab., TN (USA)). ‘Oct 1985. Contract 
AC05-840R21400. 99p. NTIS, PC A05/MF A0Ol1; 1; GPO 
Dep. File Number DE86002903. 

The program LIFETIME is designed to extract lifetimes of 
nuclear levels from Doppler-shift recoil-distance experiments by 
performing a least-square fit to the experimental data (shifted and 
unshifted photopeak intensities and branching ratios). Initial popula- 
tions of levels and transition rates between levels are treated as 
variable parameters. In terms of these parameters the population of 
each level as a function of time is determined by the Bateman equa- 
tions, and the shifted and unshifted intensities are calculated. 19 
refs., 5 figs. (WRF) 


6512 NUCLEAR PROPERTIES AND REACTIONS, 
A=1-5, THEORETICAL 


REFER ALSO TO CITATION(S) 6636, 6636 


6575 (INFN-LNF—82-27(R)) Elastic scattering of zrip- 
mesons on *He and *He (experimental data), Albu, M.; An- 
gelescu, T.; Antonova, M.; Balestra, F.; Bossolasco, S.; 
Bussa, MP. (Joint Inst. for Nuclear Research, Dubna 
(USSR); Istituto Nazionale di Fisica Nucleare, Frascati 
(Italy). Lab. Nazionale di Frascati). 1982. 6p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86780191. 

The differential cross sections of the elastic scattering of 7 
mesons on ‘He at 68, 98, 120, 135, 145, 156, 174, 208 MeV, of a* 
mesons on ‘He at 68, 98, 120, 135, 145, 156 MeV, of m~ mesons on 
3He at 68, 98, 120, 135, 145, 156, 180, 195, 208 MeV, of 2* mesons 
on *He at 68, 98, 120, 135, 145, 156 MeV have been measured at 
the synchrocyclotron of the JINR of Dubna. The energy behav- 
iours of the total elastic scattering cross sections have been de- 
duced. The results are in good agreement with those obtained in 
other (7~, *He) experiments. The data on (m7*, *He) and (m*~, 
3He) elastic scattering are the only existing up to this day in the 
considered energy region. 8 refs., 24 figs., 29 tabs. 


6576 (ITEP—47(1984)) Analysis of the reaction *He + 
Pp — p + p + d at 2,5 GeV/c *He nucleus momentum. 
Blinov, A.V.; Chuvilo, I.V.; Drobot, V.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1984. 15p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85703273. 

The experimental data on the reaction *He + p—p+p+ 
d obtained by the exposition of an 80 cm liquid hydrogen bubble 
chamber to the *He nucleus beam at 2.5 GeV/c momentum are 
considered. The angular, momentum and invariant mass distribu- 
tions, which have been measured, are compared with theoretical 
calculations performed using the pole model. On the whole a satis- 
factory agreement between theoretical and experimental data is 
found in the kinematical region, where pd- rescattering effects are 
negligible. It is concluded that *He nuclear wave function calculat- 
ed by means of nonrelativistic potential models falls too sharply 
with the spectator momenta as compared with the data. 


6577 (JINR—E-1-84-438) Investigation of the charge- 
exchange reaction (He*, t) at 4.37, 6.78 and 10.78 GeV/c with 
A-isolar excitation in carbon. Ableev, V.G.; Eliseev, S.M.; 
Inozemtsev, V.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1984. 8p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85703274. 

Submitted to the journal JETP Lett. . 

The cross sections of p(*He, t) and 12C(*He, t) reactions 
with A-isobar production in target nuclei have been first measured 
at high projectile energies. The statistical uncertainty of the data 
does not exceed 5%, the normalization one is less than 10%. These 
data lead to the conclusion of a significant role of collective type 
mechanisms, which cannot be reduced to A-production on a single 
target-constituent nucleon when complex nuclei are used as a 
target. 
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6578 (JINR—E-1-84-626) Study of nuclear effects in 
the determination of nucleon structure functions with heavy 
targets. Benvenuti, A.S.; Bollini, D.; Camporesi, T. (Joint 
— for — Research, Dubna (USSR). Lab. of Hi 
). 1984. 8p. (CONF-840757—37). NTIS (US 
, PC A0a/N A01. File Number DE85703271. 

Salad 22. international conference on high energy physics; 

BRS D.R. (19 Jul 1984). 
esults of the experiment on deep inelastic scattering of 280 

GeV muons on deuterium, nitrogen and iron nuclei are presented. 
The purpose of the measurements was to compare the Bjorken 
variable dependence of nucleon structure functions obtained in ex- 
periments on different nuclei and also Q?-dependence (Q- four-mo- 
mentum transfer) of structure functions. The results of the experi- 
ments do not indicate any Q?-dependence of the Fsub(2)sup(Fe) / 
Fsub(2)sup(Dsub(2)) and Fsub(2)sup(Nsub(2)) Fsub(2)sup(Dsub(2)) 
ratios. These ratios depend linearly on the parameter x: R=a+bx. 
The parameters of the linear fit for the iron/deuterium ratio are 
a=1.16 +- 0.03, b=-0.56 +- 0.08; and for the nitrogen/deuterium 
ratio, a= 1.10 +- 0.04, anti b=-0.39 +- 0.09. 


6579 (JINR—R-2-84-725) Validity of the Glauber ap- 
proximation taking into account for the deuteron quark struc- 
ture. Zakharov, B.G.; Kopeliovich, B.Z. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1984. 12p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number ‘DE8S703268. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The corrections to hadron-deuteron elastic scattering ampli- 
tude due to the deuteron quark structure are calculated in the 
framework of the double gluon model for the pomeron. It is shown 
that one obtains a good description of the total and differential pd 
cross sections if the six quark bag contribution to the deuteron 
wave function is small (< =2%) or if the oscillatory parameter of 
the S® state is Re approximately 0.8 fm. 


6580 Oe p 70-71) Investigation of the 
NA interaction *n, Mutchler, G.S. (Rice 
Univ., Houston, TX). Ap! r 1985. NTIS, PC Al2/MF AO1. 
File Number DE85015365. 

In Progress at LAMPF, Clinton P. Anderson Meson Physics 
Facility, January-December 1984. 

Experiment 825 was mounted at the P*® pion beam at 
LAMPF, and data taking was completed. This experiment investi- 
gated the nucleon-A interaction through the reaction 7* d—p7* n. 
The author used a two-arm apparatus with a magnetic spectrometer 
to determine the reaction kinematics and thus measured exclusive 
cross sections. During this experiment he measured the excitation 
function for Att ‘eeunaues angles equal to 55 and 90° over an 
energy region encompassing possible dibaryon resonances. The 
author also measured the angular distribution of A** production at 
two energies, T/sub m/=237 and 308 MeV, corresponding to 
Vs=2.23 and 2.28 GeV/c? 


6581 Excitation and ionization accompanying the beta 
decay of T2. Martin, R.L.; Cohen, J.S. (Los Alamos Nation- 
al Lab., NM (USA). Theoretical Div.). Physics Letters [Sec- 
tion] A; 110: No. 2, 95-98(8 Jul 1985). 

The probabilities for shake-up and shake-off excitation ac- 
companying the beta decay of molecular tritium have been comput- 
ed. The shake-off channels account for 15% of the excitation prob- 
ability. Roughly 2/3 of the shake-off intensity is concentrated in a 
band of resonances occurring about 20 eV above threshold. 


6513 NUCLEAR PROPERTIES AND REACTIONS, 
A=6-19, THEORETICAL 


(JINR—6-84-682) Study of (p, p zi) reaction by 
the radiochemical mothed. Mal'tasv, Vi, R ov, V.N. 
(Joint Inst. for Nuclear Research, Dubna ‘UW R). Lab. of 
Nuclear Problems). 1984. 15p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85703277. 

The (p, pw*) nuclear reaction is studied within the proton 
energy range man the reaction threshold up to 30 GeV on *Al, 
Cu, Co, ™*In nuclei. The experimental data obtained by the ra- 
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diochemical method are collected and analysed for the values meas- 
ured (reaction excitation function, angular distributions and energy 
spectra of recoil nuclei). A satisfactory agreement with theoretical 
calculation is observed. The applicability of theoretical model 
which uses the pole approximation with corrections for the virtua- 
lity of intermediate pion and Fermi motion of intranuclear nucleons 
is shown. 


6583 (JINR—R-1-84-35) Miultiplicities, ———_ and 
angular characteristics of 7p mesons produced in interactions 
of protons, deuterons, o particles and carbon with carbon 
nuclei at the momentum of 4.2 GeV/c per nucleon. A 
shiev, G.N.; Armutlijskij, D.; Akhabab: a. » N. Goint 

for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1984. 18p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85703275. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Multiplicities, momentum and angular characteristics of 7 - 
mesons produced in interactions of light nuclei (p, d, a, C) with 
carbon at the momentum of 4.2 GeV/s per nucleon are investigat- 
ed. It is shown that the average multiplicity of 7~ - meson, (L-), 
increases proportionally to the number of nucleons of the projectile 
nucleus which participate in the interaction with a carbon nucleus. 
A linear dependence of the dispersion of the 7~ - meson multiplici- 
ty distribution on (L-) is observed. The shape of the m~ - meson 
distributions over momentum and rapidity weakly depends on the 
atomic weight of the projectile. The experimental data can be satis- 
factorily described by the Dubna version of the cascade model and 
by the multiple scattering model. 


6584 (LA—10429-PR, pp 151-152) Unified ——- of 
pion single- and double-charge-exchange scattering in the res- 
onance region. Johnson, M.B.; Siciliano, E.R.; Toke, H.; 
Wirzba, A. (Los Alamos Scientific Lab., NM). Apr 1985. 
NTIS, PC Al2/MF A01. File Number DE85015365. 

In Progress at LAMPF, Clinton P. Anderson Meson Physics 
Facility, January-December 1984. 

The expectation that pion double charge exchange (DCX) 
would be sensitive to the Ass presence in nuclei has focused a great 
deal of attention on these reactions. Large DCX cross sections ob- 
served for N = Z nuclei, in particular, have led to the conjecture 
that sizable one-step contributions to DCX could occur through the 
Ass components of the nuclear wave functions. This idea provided 
a realization for a previously proposed two-component phenomeno- 
logical description of DCX for N > Z nuclei. According to this 
picture, anomalies observed in '*O(a*,w~ )'*Ne to the double-iso- 
baric-analog state (DIAS) occur as an interference between this 
one-step and the more familiar sequential DCX on two nucleons. 
This model has been used for subsequent explanations and predic- 
tions. The authors have made a detailed microscopic calculation of 
the terms. 


6585 Simple microscopic approach for the study of giant 
resonances. Medjadi, D.E. (Bordeaux Univ., 33 (France). 
Lab. de Physique ee Ecole Normale Superieure, 
—- (Algeria)); Quentin, P. (Los Alamos Scientific Lab., 

NM (USA). Theoretical Div.). Nuclear Physics [Section] A 
441: No. 2, 291-315(5 Aug 1985). 

A simple approach for the description of monopole and qua- 
drupole giant resonances of light nuclei in the framework of the 
generator coordinate method is proposed. Various effective forces, 
including recent Skyrme force parametrizations, have been used. 
Excitation energies, transition matrix elements and densities, sum 
rules and collective wave functions are presented and discussed. 


6586 Evidence for a secondary doorway state in A=13 
nuclei from and polarized capture measurements. 
Woodworth, J.G. (California Univ., Livermore (USA). 


Lawrence Livermore National Lab.); Au R.A.; Rober- 
son, N.R.; Tilley, D.R.; Weller, H.R.; Jury, J.W. pp 855-860 
of Proceedings of the 1983 RCNP international symposium 
is agg sone age) emg oe Ogata, Hiroshi; Katayama, 
Ichiro; Kammuri, Tetsuo (eds.). SToaraki, Japan; RCNP 
(1984). (CONF-830598—). 
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From RCNP symposium on light ion reaction mechanism; 
Osaka, Japan (16 May 1983). 

Cross section, angular distribution and analyzing power 
measurements show structure and interference effects in neutron, 
proton and deuteron capture into the A=13 system at about 20 
MeV excitation energy. By introducing a secondary doorway state 
at 20.6 MeV with a 0.5 MeV width it is possible to explain the 
shape of the '*C(n,yo)*°C and '*C(p,yo)?*N cross sections as well 
as the fluctuations observed in the experimental angular distribu- 
tions and analyzing powers. 


6587 12C(n,n')3a cross section up to 60 MeV. Brenner, 
D.J.; Prael, R.E. (Los Alamos National Lab., NM). Nuclear 
Science and Engineering; 88: 97-101(1984). 

The results of an experiment to measure the ‘C(n,n’)3a re- 
action in nuclear emulsions up to 35 MeV were reanalyzed, with 
various corrections made using a previously validated nuclear reac- 
tion model. Corrections of up to 27% to the published data were 
obtained, and the corrected results, suggested as an evaluated set of 
cross sections, are in agreement with low-energy time-of-flight data 
and also with the predictions of the nuclear reaction model. Corre- 
sponding experimental data at 50 MeV also exist; however, they are 
considered unreliable and calculated data are recommended above 
35 MeV. 


6515 NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


REFER ALSO TO CITATION(S) 6585 


6588 Gamow-Teller electron capture distribu- 
tions in stars: Unblocked iron and nickel oo 
S.D. (Lawrence Livermore National Lab., CA (USA); Cali 
fornia Univ., Livermore (USA). Bema of Applied Science); 
Fuller, G. M. (California Univ., Santa Cruz (USA). Lick Ob- 
servatory; Chicago Univ., IL (USA). Enrico Fermi Inst.; 
Lawrence Livermore National Lab., CA (USA)). Nuclear 
Physics [Section] A; 440: No. 3, 511-530(15 Jul 1985). 

Results of shell-model calculations of the Gamow-Teller 
strength distributions for the (n,p) or electron capture direction are 
presented for **Fe -> ™*Mn, Fe -> °*Mn, **Ni -> "Co, Fe - 
> Mn, and “Fe -> ®Mn. In the cases of Fe, Fe, and “Fe 
calculations were performed on both the ground and first excited 
states. These and similar transitions are characterized by large 
amounts of Gamow-Teller strength at low excitation energy in the 
daughter nuclei. The question of quenching in the (n,p) direction 
remains open. It is expected that the late stages of presupernova 
stellar evolution (before neutron shell blocking) will depend on the 
character and distribution of Gamow-Teller strengths for electron 
capture transitions such as these. 


6516 NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


(JINR—R-3-84-370) Spectra of a particles in the 
sup(67Za(n, a)sup(64)Ni reaction resonances and the problem 
of absense of ao transitions in this reaction on thermal neu- 
trons. Gledenov, Yu.M.; Zhak, a Marinova, S.; Mitrikov, 
M.; Popov, Yu.P.; Fung Van Z uan; Chadraabal, I. Goint 
Inst. for a Research, Dubna { (USSR). Lab. of Neu- 
tron Physics). (In Russian). NTIS (US Sales 
Only), PC ‘A02/MF AOI. File Number DE85703278. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The results of measurements of a-particle spectra in seven 
separate *7Zn resonances are given and the presence of ao-transi- 
tions in them is shown. These data decline the assumption of viola- 
tion of statistical regularities for ao and a; transitions in *’Zn reson- 
ances. The possible causes of the difference more than an order be- 
tween the values of the experimental cross section of the reaction 
§7Zn(n, ao) on thermal neutrons and its value with known param- 
eters of neutron ®’Zn resonances according to the Breit-Wigner 
formula are discussed. 
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6590 (GSI—85-19-Prepr.) Gamow-Teller transitions in 
the Pd -> Rh decay. Rykaczewski, K.; Kirchner, R.; 
Klepper, O.; Koslowsky, V.T.; Larsson, P.O.; Roeckl, E.; 
Schardt, D.; Grant, I.S.; Nolte, E.; Nyman, G. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Jun 1985. 23p. Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt, Germany, F.R. 

Also published in Z. Phys., A (Sep 1985) v. 322(2) p. 263- 
270. 

Using the *°Ca(4.2MeV/u)+ Ni reaction and on-line mass 
separation, the decay properties of s6°*Pdso were reinvestigated. 
From a comparison of experimental and theoretical B*/(EC+*) 
probability ratios, the Qsub(EC) value was deduced to be 3450 +- 
150 keV. The strength was determined for four 0* -> * Gamow- 
Teller beta transitions and found to be quenched as compared to 
predictions of the single-particle shell model. For Pd and “Ru 
the sources of this quenching are discussed. 


6591 (JINR—R-1-83-202) Properties of angular distri- 
butions of protons emitted in interactions of 7-mesons and 
eee ee tee Te atid ticks aa 
Slovinskij, B.; Mulas, Eh.; Vokal, S. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1983. Tp. (in Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85703280. 

Angular distributions of protons with the energy E=(30- 
150) MeV emitted in interactions pXe — kp+... at 2.34 GeV/c 
(k=1-9) and w~ Xe — kp+... at 9 GeV/c (k=1-16) has been meas- 
ured. The obtained data are compared with corresponding results 
for nuclear emulsions and intranuclear cascade calculations. A good 
agreement of studied distributions with the above-mentioned intran- 
uclear cascade model has been found in the theta <90 deg proton 
emission angle range. It is pointed out that proton angular spectra 
are satisfactorily described by a simple formula do/d costheta ap- 
proximately exp(A cos theta). In the kinetic energy range T--(1.6-9) 
GeV the parameter of the approximating function does not depend 
on a primary hadron energy. 


6592 Deformation in odd-mass a near A proportion- 


al 100: One- and ilsson states in 3999 Yeo. 
Meyer, R.A. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Kernphysik; Lawrence Livermore 
National Lab., CA (USA). Nuclear Chemistry Div.); Mon- 
nand, E.; Pinston, J.A.; Schussler, F. (CEA Centre d’Etudes 
Nucleaires de Grenoble, 38 te Lab. de Chimie Phy- 
sique Nucleaire); (Lund Inst. of Tech. 
(Sweden). Dept. of es Physics); Pfeiffer, B. (In- 
stitut Max von — - Paul a. 38 - Grenoble 
(France)); Lawin, H.; Lhersonnea Seo, T. Nuclear 
Physics Dy tion) a 439: No. 3, 310-53417 Jun 1985). 

The de-excitation of the 8.6 ps isomer of 39° Y has been 
studied using y-ray spectroscopy techniques at LOHENGRIN and 
JOSEF. The resultant level scheme is analyzed within the frame- 
work of the particle-rotor coupling model. The ground-state band, 
to spin 19/2*, is found to have band properties consistent with a 
[422 5/2] Nilsson assignment. The 8.6 ys isomer and a side band 
with a band-head half-life of 1.4 ns are found to have Jsup(7) 
values of 17*/2 and 11*/2, respectively. Their properties are con- 
sistent with a [m[422 5/2]v[411 3/2]v[404 9/2]] assignment. Some 
evidence is given for the dominance of the vv interaction over the 
av interaction in these three-quasiparticle partners. 
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REFER ALSO TO CITATION(S) 6593 


6593 (DOE/ER/10599—46) Nuclear structure from ra- 
dioactive decay. Annual progress report. Wood, J.L. (Geor- 
Inst. of Tech., Atlanta (USA). School of Physics). 30 
1985. Contract AS05-80ER 10599. 18p. a PC A02/ 
A01; GPO Dep. File Number DES 
The primary activity this year has been il continuing study 
of a quantitative description of intruder states and shape coexistence 
in nuclei. The focus has been on the F = 82 region where it ap- 
pears that the energies of intruder states scale as the number of cor- 
related proton pairs. Experimental studies were carried out at 
UNISOR and the Instituut voor Kern-en Strali ika. Theoreti- 
cal work was included on interacting boson description of the even- 
Pt isotopes, a study of particle-core coupling using the Doenau- 
Frauendorf model, and a description of negative parity state in 
even-mass rare earth nuclei using the interacting boson model. 
(WRF) 


(JINR—1-84, pp i Measurement of neutrino 
helicity from the sup(12u) Eu decay by means of a Ge(Li)- 
detector. Vylov, Ts.; Brudanin, V.B.; Gorozhankin, V.M.; 
Gromov, K.Ya.; Marinov, A,; Pokrovskij, V.N. (Joint Inst. 
for Nuclear Research, Dubna (USSR)); Minkova, A. (Sofia 
Univ. (Bulgaria)); Muminov, A.I. (AN Uzbekskoj SSR, 
Tashkent. Inst. Yadernoj Fiziki). 1984. (In Russian). NTIS 
(US Sales Only), PC A03/MF A0Ol. File Number 
DE86780082. 

Short note. 
In Short notes of JINR. Collection. 


(JINR—R-6-85-22) New excited — of ‘Er on 
the basis of the study of cascades in the (ty 2 ) reaction. 
Vasil’eva, Eh.V.; Popov, Yu.P.; Sukhovoj, A.M.; Khitrov, 
V.A,; Yazvitskij, Yu.S. (Joint Inst. for Nuclear "Research, 
Dubna (USSR). Lab. of Neutron Physics). 1985. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI1. File 
Number DE85703281. 

The (n, 2) reaction on thermal neutrons was studied by the 
method of summation of amplitudes of coinciding pulses from two 
Ge(Li) detectors. Intensities of 131 two-quanta cascades populating 
6 low-lying states and y-transition energies of these cascades have 
been determined. The level scheme has been constructed which 
contains 34 levels within the 1276-5797 keV excitation energy. 


6519 NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


6596 (INIS-SU—305, pp 31-36) Angular momentum 
effect in fission of preactinide nuclei. Itkis, M.G.; Kamenev, 
1.A.; Mul’gin, S.I.; Okolovich, V.N. (AN Kazakhskoj SSR, 
Alma-Ata. Inst. Yadernoj Fiziki); Ignatyuk, A.V.; Smrenkin, 
G.N. (Gosudarstvennyj Komitet po Is I'zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.); 
Zaika, N.I.; Kibkalo, Yu.V.; Tokarev, V.A. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A1l8/MF AOl. File 
Number DE86780086. (CONF-8310228—Vol.2). 

From 6. Soviet national conference on neutron physics; 
Kiev, USSR (10 Oct 1983). 

Measurements of fission cross-sections and fragment angular 
distributions were carried out in reactions of Bi, TI, 17Au, 
186Re with 30-70 MeV protons and of ?Bi, Pb, **7Au, Re, 
12W, '"Hf with 40-80 MeV a-particles. The analysis of experi- 
mental data made possible to obtain the fission barriers and to con- 
sider the effect of angular momentum realized in the compound nu- 
cleus upon the fission probability. Analysis of fission characteristics 
testifies to the essential effect on their description of parameters of 
an entrance reaction channel. 
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6597 Neutral-pion production in central collisions of rel- 
ativistic #27C and “Ar on 7*Pb. Hallman, T.; Dejarnette, 
W.; McIntyre, E.K.; Madansky, L. (Johns Hopkins Univ., 
Baltimore, MD (USA)); Carroll, J. (Lawrence Berkeley 
Lab., CA (USA); California Univ., Los oo (USA)); 
Seele, A. (Lawrence Berkeley Lab., oe (USA)); Semper, 
xploratorium, San Francisco, CA (USA)). Nuclear 
Piysies Section] A; 440: No. 4, 697-4304 Jul 1985). 
The production of 7° mesons in central collisions of **C and 
“Ar on *®Pb has been examined at a number of energies from 1 to 
2.1 GeV/N, as part of the first systematic study as a function of 
beam energy and charged-particle multiplicity of the rate of neu- 
tral-pion production in relativistic heavy-ion collisions. For com- 
parison, corresponding msup(+-) data acquired with the same de- 
tector system have also been presented. The results indicate that, 
for a given target-projectile combination, both neutral- and 
charged-pion production increase smoothly by a factor of approxi- 
mately 2.9 in this energy range. The measurement of charged-parti- 
cle multiplicity is discussed in order to indicate how the character- 
istic distributions observed in this study were used to parameterize 
the experimental results. The average multiplicity of both pions and 
nucleons projected from these data is found to disagree with statis- 
tical models of particle production. The significance of the 
Nsub(zrsup(+-))/Nsub(charge) and Nsub(ssup(+-))/Nsub(7°) 
ratios observed as a function of beam energy and charged-particle 
multiplicity is discussed in the context of understanding the nature 
of the collision process. 


‘article-gamma_ coincidence measurements in 

BC+ 2C an 122C+Pb collisions at 2.1 GeV/nucleon inci- 
dent energy. Roche, G.; Koontz, R.; Mulera, T.; Pu; 

H.G.; Schroeder, “a (Lawrence Berkeley Lab., A 

(US. ‘A)); Hallman, T.; Madansky, L. (Johns Hopkins Univ., 

Baltimore, MD (USA); Carroll, J. (California Univ., Los 

ae (USA)); Chang, C.C. ‘(Mary 


land Univ., College 

(USA)); Kirk, PN Nuclear Physics [Section] A 
No. 4, 721-740(24 Jun 1985). 

A particle-gamma coincidence experiment has been per- 
formed with a 2.1 GeV per nucleon ™*C beam from the Bevalac. 
Data were taken with C and Pb targets. The y-ray spectra are 
almost independent of the energy or the kind of charged particles 
detected in coincidence, mainly protons and deuterons. These ‘y-ray 
spectra are interpreted as resulting from 7° decay, and are consist- 
ent with known 7r° production rates. A search for a possible decay 
of singly-charged anomalons into a gamma and a deuteron (or un- 
bound proton-neutron system) has been done by studying the yp 
and yd invariant mass distributions. The upper limits for such a 
process are found to be 2 to 20% of the deuteron production rate, 
for anomalon masses for 200 to 400 MeV above the deuteron mass, 
with an anomalon mean lifetime of up to 10~® s, depending on 
which kind of decay process is considered. 


6520 NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


REFER ALSO TO CITATION(S) 4917 


(IAEA-TECDOC—336, pp 147-190) Progress in 
theoretical calculation of transactinium isotope nuclear data. 
Salvy, J.R. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 92 
- Montrouge (France)). May 1985. NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

This paper reviews recent developments in the theoretical 
calculational methods used in the evaluation of actinide nuclear 
data in the incident neutron energy range from 10 keV to 20 MeV. 


6600 (IAEA-TECDOC—336, pp 191-233) Progress in 
transactinium isotope neutron data evaluation. Konshin, V.A. 
(AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). 
May 1985. NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE86780233. (CONF-8405229—). 
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From 3. IAEA advisory group meeting on transactinium iso- 
tope aucloer data; Uppsala, Sweden (21 May 1984). 

A further development of methods for evaluating neutron 
cross-sections has been discussed, in particular, an optical-statistical 
approach for calculating and predicting neutron cross-sections, gen- 
eralization of the coupled-channel method, systematics of nuclear 
level density, a method for fission cross-section calculation. Some 
conclusions concerning the possibility of theoretical prediction of 
neutron cross-sections have been made. 


6601 (IAEA-TECDOC—336, pp 9-55) Testing of eval- 
uated transactinium isotope neutron data and remaining data 
requirements. Kuesters, H. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik). May 1985. NTIS (US Sales Only), PC 
A21/MF AOl. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Up Sweden (21 May 1984). 

The paper reviews the formation of minor actinides in light 
water and fast reactors, as well as the current status and recent im- 
provements in the nuclear data for minor actinides, and compares 
recently evaluated data with experimental results. The paper also 
describes the qualification of nuclear data by post-irradiation analy- 
sis and integral measurements in fast critical assemblies. 


(IAEA-TECDOC—336, pp 57-103) Requirements 
a status of transactinium 
Igarasi, S.; Nakagawa, T. (Nuclear Data Centre, Japan 
Atomic Energy Research Inst., Tokai, Ibaraki). May 1985. 
NTIS (US Sales Only), PC A21/MF A01. File Number 
DE86780233. (CONF-8405229—). 
From 3. IAEA advisory group meeting on transactinium iso- 
tope — data; Uppsala, Sweden (21 May 1984). 
tatus of transactinium isotope nuclear reaction data (TND) 
is aia on the basis of data requirements submitted to the pre- 
vious advisory group meetings on TND. Insufficient or poor data 
are sorted out by reviewing the status of the experimental and eval- 
uated data. Better-looking data are examined whether or not they 
surely satisfy the required accuracy by comparing the evaluated 
data. Finally, the data which should be more investigated to meet 
the requirements are pointed out. 


6603 (IAEA-TECDOC—336, pp 249-273) Current re- 
quirements for heavy element and actinide nuclear decay data 

- May 1984, Nichols, A.L. Atomic Energy Estab- 
lishment, Winfrith). May 1985. NTIS (US Sales Only), PC 
A21/MF AO0Ol. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The current world requirements for heavy element and acti- 
nide decay data are discussed with respect to a variety of reactor- 
related applications and environmental studies. The important nu- 
clides and their decay parameters are reviewed in terms of the rec- 
ommendations made at the Second Advisory Group Meeting on 
Transactinium Isotope Nuclear Data, Cadarache, May 1979. Some 
of the accuracies requested in this earlier assessment are question- 
able, and specific requirements will prove extremely difficult to 
achieve. Nevertheless, certain improvements in the decay data are 
still required to assist in long-term storage calculations, non-de- 
structive assays and L-x-ray studies. 


(IAEA-TECDOC—336, pp 275-298) Current 
eed hae an Elena on es et ae 
nated research programme on the measurement and evaluation 
of transactinium isotope nuclear decay data. Reich, C.W. 
(Idaho ae Engineering Lab., Idaho Falls (USA)); 
Vaninbroukx, R. (Commission of the European Communi- 
ties, Geel (Belgi jum). Central Bureau for Nuclear Measure- 
ments). May fogs, NTIS (US Sales Only), PC A21/MF 
A01. File Number iar orang a (CONF-8405229—). 

From 3. IAEA advisory gro ing on transactinium iso- 


up meeting 
nuclear da U Sweden (21 May 1984). 
sy iT tke Phew oo © Seedneies Ries Pee 
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decay data identified at the first Advisory Group Meeting on Tran- 


isotope nuclear reaction data. . 


sactinium Isotope Nuclear data, held in Karlsruhe in 1975. During 
the years of its existence, this CRP has made significant strides to- 
wards achieving the goals outlined at Karlsruhe and subsequently 
refined at a second Advisory Group Meeting, held in Cadarache in 
1979. In this paper, the make-up of the CRP and its work in the 
areas of decay-data measurement and evaluation are presented and 
its significant accomplishments summarized. We also discuss the 
contents and philosophy of the final report, containing the results 
of the measurements and evaluations carried out by the CRP par- 
ticipants, to be published following the planned termination of this 
Programme in November, 1984. 


6605 (IAEA-TECDOC—336, pp 301-304) Nuclear 
data requirements for passive neutron assay. Arlt, R. (Divi- 
sion of Development and Technical Support, Dept. of Safe- 
guards, International Atomic Energy Agency, Vienna (Aus- 
tria)). May 1985. NTIS (US Sales Only), PC A21/MF A01. 
File Number DE86780233. (CONF-8405229—). 

From 3. IABA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The paper describes the need for neutron yield data, such as 
spontaneous fission yields and (alpha,n) neutron yields, for non-de- 
structive analysis of spent fuel assemblies based on the neutron 
yield from the Cm-244 isotope. 


6606 aa -TECDOC—336, pp 305-310) po nga 
ment of 7°’Np(n,2n)”*°N reaction cross-sections in 
the neutron energy range 7-10 MeV. Kornilov, N.V.; Baryba, 
V.Ja.; Balitsky, A.K. 
Ispol’zovaniyu Atomnoj Ehnergii S 

ergeticheskij Inst.). a 1985. NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The paper presents the results of the measurements of 
237Np(n,2n)**Np(s) reaction cross-sections in the neutron energy 
range 7/10 MeV. The measurements have been carried out by an 
activation method. a-radiation of **Pu has been used for the deter- 
mination of the amount of 7°*Np(s) nuclei formed under irradiation. 
The reactions 77Al(n,a)*Na, **U(a,f), 7*U(n,2n)*7U were used 
for neutron flux measurement. The total uncertainty is about 5%. 
The experimental and evaluated data available for *7 Np(n,2n)-reac- 
tion cross-sections have been analyzed. 


(IAEA-TECDOC—336, pp 311-314) 7°?U fission 
crese-coctions by fast neutrons. Fursov, B.L; Samylin, B.F.; 
(Gosudarstvennyj 
is I'zovaniyu Atomnoj Ehnergii SSSR, i 
er map Inst.). May 1985. NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

This paper presents preliminary results from a recent meas- 
urement of the ***U fission cross section in the energy range of 0.1- 
100 MeV. The experimental method is described and the results 
compared with those of earlier measurements. 


(IAEA-TECDOC—336, pp 315-322) **U and 
cross-sections 


6608 

238) to *U fission ratios in the neutron 
energy range eta td MeV. Goverdovsky, A.A.; Gordjushin, 
A.K.; Kuzminov, B.D.; Mitrofanov, V.F.; Sergachev, A.I. 
(Gosudarstvennyj Komitet l’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fizi ergeticheskij Inst.). May 
1985. NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

This paper presents the results of recent measurements of the 
fission cross-section ratios of U236 and U238 to U235 in the neu- 
tron energy range of 5.0 to 11.0 MeV. The experimental method 
and error analysis are described, and the results compared with ear- 
lier measurements. 
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(IAEA-TECDOC—336, pF 323-328) Status of 
antsee radiative capture data for °°U and 7°’7Np. Tolstikov, 
= A.; Manokhin, V.N. (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
ergeticheskij Inst.). May 1985, NTIS (US Sales Only), 
PC A21/MF AOl1. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

This paper describes the requirements for the neutron radi- 
ative capture cross section data for U236 and Np237 in fast reactor 
fuel cycle calculations, reviews the status of these data, and identi- 
fies the discrepancies in the available data. 


6610 (IAEA-TECDOC—336, pp 335-342) Activities of 
transactinium isotope nuclear data at the Chinese Nuclear 
Data Centre (CNDC). Zhang Huanqiao (Academia Sinica, 
Beijing (China). Inst. of Atomic Energy). May 1985. NTIS 
(US Sales y), PC A21/MF AOl. File Number 
DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

Activities of the Chinese Nuclear Data Centre in the field of 
transactinium isotope nuclear data are presented, including lists of 
current TND evaluations and measurements performed in China. 


6611 (IAEA-TECDOC—336, pp 343-345) Absolute 
measurements of 7*5U and *°°Pu fission cross section induced 
by 14.7 MeV neutrons. Li Jingwen; Li Anli; Rong Chaofan; 
Ye Zhon ; Wu Jingxia; Hao Xiuhong (Academia 
Sinica, Beijing (China). Inst. of Atomic Energy). May 1985. 
NTIS (US Sales Only), PC A21/MF AOl1. File Number 
DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; U Sweden (21 May 1984). 

The cross section of uranium-235 and plutonium-239 fission 
induced by 14.7 MeV neutrons was measured using associated par- 
ticle method with time correlation technique. The results obtained 
are 2.098 +- 0.040 b and 2.532 +- 0.050 b for U-235 and Pu-239 
respectively. Comparison with data of other authors is also given. 
(*U(a,f), 7°°Pu(n,f), fission cross sections, Esub(n)= 14.7 MeV, nu- 
clear data]. 


Reffo, G. (ENEA, Laboratorio Dati Nucleari e Codici, Bo- 
() (Italy)). May 1985. NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The model, the code and the methodology developed for the 
calculation of the isomeric ratio and of the gamma ray spectrum 
which follows the neutron capture process are illustrated. Results 
of detailed calculations in the transactinide region are discussed. 
The role of optical model, of Brink-Axel and Weisskopf assump- 
tions as well as the impact of the most important parameters is dis- 
cussed. The results of these calculations satisfactorily agree with ex- 
perimental information in all cases considered. Spectra calculations 
were also used in relative neutron capture measurements for correc- 
tion of systematic uncertainties due to non-linear efficiency of the 
Moxon-Rae detector. 


6613 pp 429-447) Programme 
testing of nuclear 


of evaluation, processing and data for Th- 
232. Ganesan, S.; Ramanadhan, M.M.; Gopalakrishnan, V.; 
Keshavamurthy, RS. (Reactor Research Centre, Kalpak- 
kam (India)). May 1985. NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The initial part of a Programme of evaluation and validation 
of nuclear data for Th-232 is described. A file of evaluated data and 
a 25-group set of cross sections for Th-232 have been generated. 
The data have been compared with other evaluations and used in 
calculations of the THOR integral experiment. 


6614 (IAEA-TECDOC—336, pp 449-469) Status of 
239Py cross-section evaluation in the resonance region at Ca- 
darache, Derrien, H. (CEA Centre d'Etudes Nucleaires : 
Cadarache, 13 - Saint-Paul-les-Durance (France)); Long, P. 
(Compagnie Internationale de Services en Informatique 
(CISI), Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). May 1985. NTIS (US Sales Only), PC 
A21/MF A0Ol. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The evaluation of **°Pu cross sections in the resonance 
region is described. A set of resonance parameters resulting from a 
multi-level analysis in the energy range from thermal to 200 eV, 
and from a single level analysis in the energy range of 200 eV to 
660 eV are proposed for the calculation of the cross sections for 
energies ranging from thermal to 660 eV. In view of some incon- 
sistencies between the calculated and measured total and fission 
data over the broad resonances it is suggested that new transmis- 
sion measurements be performed. 


6615 (IAEA-TECDOC—336, pp 471-487) Complete 
evaluations of neutron nuclear data for Cm isotopes. Maino, 
G.; Menapace, E.; Vaccari, M. (ENEA, Laboratorio Dati 
Nucleari e Codici, Bolo (Italy)). May 1985. NTIS (US 
Sales Only), PC A21/MF A01. File Number DE86780233. 
(CONF-8405229— 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The complete evaluation of the nuclear data for the Cm-242, 
Cm-243, Cm-245, Cm-246, Cm-247 and Cm-248 in the energy inter- 
val 10-5 to 15 MeV is described. The evaluation was compared 
with the ENDF/B-V, JENDL-2 and Soreq Cm-246 files. 


6616 ee ane pp 489-495) Investiga- 
tion of nuclear of transactinide nuclei in the 
USSR. Vukolov, V.A. ‘Miensinmeniael Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). May 1985. NTIS (US Sales Only), PC 
A21/MF AOl. File Number DE86780233. (CONF- 
8405229—). 

From 3. IAEA advisory group meeting on wransactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The paper presents a review of experimental results and 
evaluations of nuclear decay characteristics of transactinium iso- 
topes performed in the Soviet Union in the last two years. 


6617 (INDC(NDS)—164/GE) Measurement and evalua- 
tion of transactinium isotope nuclear data. Summary report of 
the seventh research coordination meeting on the measure- 
ment and evaluation of transactinium isotope nuclear data or- 
ganized by the IAEA and held at IAEA Headquarters, 
Vienna, 5-9 November 1984, (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). Feb 1985. 9p. (CONF-8411199—Summ.). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85703282. 

From 7. research coordination meeting on the measurement 
and evaluation of transactinium isotope nuclear data; Vienna, Aus- 
tria (5 Nov 1984). 

A review of the status of the quality and accuracy of the nu- 
clear data on transactinium isotopes is given, in connection with the 
needs of calculating their effects on the fuel cycles, on nuclear 
waste management, safeguards techniques, and other science or in- 
dustry applications. A list of newly recommended transactinium nu- 
clides half-lives is also given. 


6618 (JINR—3-84-848) Method for analysis of trans- 
mission functions and neutron cross sections of heavy nuclides 
in the unresolved resonance region. Van’kov, A.A.; Ukraint- 
sev, V.F.; Toshkov, S.A.; Yaneva, N.B. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1984. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AOl1. File Number DE85703283. 

A method for estimating mean neutron resonance parameters 
by analysis of both average neutron cross sections and neutron 
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transmission data is given. It allows one to refine essentially the ac- 
curacy of parameter estimates. The method is based on the Monte 
Carlo simulation of the neutron resonance cross sections using mul- 
tilevel Reich-Moore formulae. A novelty of calculational algorithm 
is not only a stochastical generation of the interfering resonance 
ladder, but a stochastical Doppler broadening as well. Simulta- 
neously the sensitivity coefficients of functionals in relation to the 
mean resonance parameters are calculated. For this purpose a 
method of parameter perturbation for the same statistical resonance 
sample is used. The Monte Carlo simulation has resulted in the total 
cross section probability distribution and the correlation functions 
of partial cross sections which are to be used for calculating cross 
section functionals by means of numerical integration. 


6619 (JINR—R-4-85-8) About a possibility of mixing of 
gr, B-, y- and S bands (example of 7**Th nucleus). Mikhajlov, 
I.N.; Brianson, Ch.; Yuldasheva, Eh.Kh. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1985. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE85703267. 

To study characteristics of states of positive parity in **Th 
nucleus, a simple phenomenological model is proposed in which the 
existence of S-band (Ksup(7)=1*) and Coriolis coupling of gr, 8, 
yy and S-bands is assumed. The spectra of states and E2-transition 
ratios out of 8 and y-bands into ground band states have been cal- 
culated. The comparison with experimental values is presented. The 
model used reproduces well the known levels of rotational bands 
and complicated spin dependence of the ratio of E2-transitions out 
of B-band. 


6530 NUCLEAR THEORY 


6620 ee ae p 349-356) Photonuclear 

reactions at intermediate energi artins, J.B. (Centro Bra- 

sileiro de Ban Fisicas Re Ro d de Janeiro). 1983. (In Portu- 

Se a S (US Sales Only), PC A20/MF AO1. File 
umber DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The scientific importance of photonuclear reactions at inter- 
mediate energies is shown. The ALPHA 3 project of the Frascati 
National Laboratory, in Italy, is discussed in its physical and tech- 
nological aspects. 


(IAEA-TECDOC—336, pp 329-333) Uncertain- 
[tk tacaiedene ch atanaiibeneh enamadidiinn tame 
resolved resonance energy region for *°U, 7°U, *°Pu, 
Van'kov, A.A.; Blokhin, A.I.; Manokhin, V.N.; Krav- 
chenko, LV. (Gosudarstvennyj Komitet po Ispol’zovani zak} 
teat) Md Ehnergii SSSR, Obninsk. Fiziko-Ehnergetich 
ay 1985. NTIS (US Sales Only), PC A21/MF AOL. 
File Secale DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

This paper analyses the reasons for the differences which 
exist between group-averaged evaluated cross-section data from dif- 
ferent evaluated data files for U235, U238 and Pu239 in the unre- 
solved resonance energy region. 


on SO es eee pp 351-361) Nuclear 
2381) and *°Pu in the unresolved 


resonance 

a Janeva, N. (Byl Akademiya na oe Sofia. 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). May 
1985. NTIS (US Sales Only), PC DIME AOl. File 
Number DE86780233. (CONF-8405229—). 

From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 

The evaluation of nuclear constants for the heavy isotopes 
235), °° and **Pu in the unresolved resonance energy region is 
described. Experimental data was analyzed using the R-matrix for- 
malism, group constants were obtained using the probability table 
method. 


ees , Vienna (Austria)). May 1985. 
CONF. 229—). NTIs (US Sales Only), PC A21/ 
Al. File Number DE86780233. 
From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; Uppsala, Sweden (21 May 1984). 
Individual papers are separately indexed. 


6624 (IC—85/33) Application of QCD in nuclear struc- 
ture. Petry, H.R.; Hofestaedt, H.; Merk, S.; Bleuler, K.; 
Bohr, H.; Narain, K.S. (International Centre for Theoretical 
Physics, Trieste (Italy)). Apr 1985. 10p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85703263. 

It is shown that the general properties of conventional nucle- 
ar shell structure may be obtained in a natural way through a new 
quark-theoretical model based on the concept of an ‘overall’ bag 
and corresponding ‘quark-shells’. It contains as a main ingredient a 
direct quark-quark interaction which a.o. is responsible for the for- 
mation of substructures representing the embedded nucleons. The 
decisive point is to prove that the operator character and the abso- 
lute strength of this expression as determined through the charac- 
teristic empirical properties of spherical nuclei are in agreement 
with a general quantum chromodynamical treatment which uses in 
an essential way instantons in connection with Feynman path inte- 
gration. 


6625 Se ee Experimental data on 7- 
mesons in inelastic and central nucleus-nucleus 
interactions at 4.5 GeV/c momentum per nucleon. Anikina, 
M.; Abdurakhimov, A.; Aksinenko, V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy). 
1984. 17p. NTIS (US Sales Only), PC A02, AQl. File 
Number DE85703272. 

Experimental data on m@~-meson production in central and 
inelastic nucleus-nucleus interactions at 4.5 GeV/c per nucleon mo- 
mentum are presented in tables. The data were obtained in the 
streamer chamber, SKM-200, with Li, C, Ne, Al, Cu, Zr and Pb 
targets exposed to ‘He, 1*C, **O and Ne beams. The characteris- 
tics of -multiplicity distributions/average multiplicity, dispersion 
and asymmetry are presented for various criteria of the central 
event selection. Degree of centrality is characterized by the trigger 
mode T(THETAsub(ch), THETAsub(n)) where THETAsub(ch) 
and THETAsub(n) are minimum values of acceptable emission 
angles for charged and neutral projectile fragments, respectively. 
The characteristics of rapidity and transverse momentum spectra of 
negative pions for each pair of colliding nuclei are presented for 
various trigger modes T(THETAsub(ch), THETAsub(n)) as well as 
for various multiplicity values. For each sample of events both di- 
rectly measured cross sections and corrected ones are given. Me- 
thodical procedures and sources of possible systematical errors are 
discussed. Ranges of correction values and their uncertainties are 
given. 


(JINR—E-4-84-501) Basic equations for odd 
osetia’ nuclei in the phonon nuclear model. 
Dao Tien Khoa; Vdovin, A.I.; Voronov, V.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1984. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85703264. 

Submitted to the journal Theor. Math. Phys. . 

The system of basic equations in the general form is obtained 
for odd spherical nuclei within the quasiparticle-model. The anhar- 
monics of vibrations of even-even core and Pauli principle correc- 
tions are included into these equations. It has been shown that the 
derived system of equations contains all versions of approximate 
equations used in the calculation within the quasiparticle-phonon 
model. 
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6627 (JINR—E-4-84-550) Fragmentation of spin-dipole 
charge-exchange states in spherical nuclei. Kuzmin, V.A.; 
Soloviev, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1984. 14) . NTIS (US 
Sales Only), PC A02/MF AO1. File Number 5703565 

Submitted to the journal J. Phys., C. 

Fragmentation of spin-dipole ‘charge-exchange states in 
spherical nuclei is studied within the quasiparticle-phonon nuclear 
model with central residual forces. Calculations are made for ®Zr, 
sup(120,124)Sn, ™*Te and 7°*Pb. It is shown that 10-25% of the 
transition strength is shifted from the region of maximum towards 
large excitation energies, on the whole this region loses about 30%. 


6628 (JINR—E-4-84-811) Atomic nuclei decay modes 
by spontaneous emission of heavy ions. Poenaru, D.N.; 
Ivascu, M.; Sandulescu, A.; Greiner, W. (Joint Inst. ‘for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1984. 24p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE85703269. 

The great majority of the known nuclei, including the so- 
called stable nuclides, are in fact metastable with respect to several 
modes of spontaneous superasymmetric splitting. If the lifetime 
against these processes is larger than 10°° s, the phenomenon is not 
detectable with available experimental techniques, hence one can 
admit stability from the practical point of view. A model extended 
from the fission theory of alpha decay allows one to estimate the 
lifetimes and the branching ratios relatively to the alpha decay for 
these natural radioactivities. From a huge amount of systematical 
calculations it is concluded that the process should proceed with 
maximum intensity in the trans-lead nuclei, where the minimum 
lifetime is obtained for parent nuclei - heavy clusters leading to a 
magic (?°®Pb) or almost daughter nucleus. More than 140 nuclides 
with atomic number smaller than 25 are possible candidates to be 
emitted from heavy nuclei, with half-life n the 10!°-10° s range. 
The shell structure and pairing effects are clearly manifested in 
these new decay modes. 


6629 (JINR—R-3-84-762) Expression for elastically 
scattered neutron polarization via nuclear neutron parameters. 
Popov, A.B.; Samosvat, G.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1984. 8p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE85703279. 

In the approximation of nonoverlapping resonances an ex- 
pression for the value of neutron polarization due to spin-orbital 
interaction at their elastic scattering on even-even nuclei is obtained 
in terms of s- and p-wave average neutron parameters of nuclei: 
neutron strength functions and potential scattering phase shifts. The 
obtained expression is compared with the experimental data at ap- 
proximately 400 keV neutron energy for 55, 90 and 130 deg scatter- 
ing angles; a rather good agreement with them is shown. 


6630 (JINR—R-4-84-694) Microscopic description of 
the collective states of rotating octupole deformed atomic 
nuclei. Formulation of the model. Kvasil, Ya.; Nazmitdinov, 
R.G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1984. 16p. (In Russian). NTIS 


(US Sales Only), PC A02/MF AOl. 
DE85703266. 

The microscopic model for the description of collective 
states of rotating nuclei with intrinsic reflection asymmetry is for- 
mulated. The Hamiltonian of the model contains as a residual inter- 
action separable octupole-octupole and quadrupole-quadrupole 
forces. The model is analysed by the method combining the crank- 
ing model and random phase approximation. Existence of the 
Ssub(x) = PRsub(x)sup(-1)(77) combined symmetry allows one to 
classify solutions by quantum number - the generalized signature. 
Some consequences caused by the requirements of translational and 
rotational symmetries of the model Hamiltonian are investigated. 


File Number 


6631 (JINR—R-4-84-750) Stability of saddle figures 
with respect to the mirror-asymmetric deformation in the 
liquid drop model. Pashkevich, V.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1984. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE85703270. 


ERA-11/3/ 882 


Submitted to the journal Phys. Lett. . 

It is shown that the investigation of the stability of saddle- 
point shapes against mirror-asymmetric distortions, carried out in 
the liquid-drop model in the papers of Cohen, Swiatecki and Nix 
entirely supports Strutinsky's results on the same subject, in con- 
trast to previous conclusions. The results of these papers confirm 
the each other with respect to saddle-point shapes and fission bar- 
riers. 


6632 (JINR—R-6-83-141) Radiochemical search for po- 
lyneutron nuclei in the interaction of 10 GeV protons with 
sodium iodide. Zajtseva, N.G.; Kuznetsova, M.Ya.; Knotek, 
O.; Kovalev, A.; Novikov, S.A.; Khalkin, V.A. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 6p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85703276. 

Submitted to the journal Radiochim. Acta. 

The radiochemical method has been used to search for po- 
lyneutron nuclei sub(0)sup(X)n with X >= 8 in fragmentation re- 
actions at the interactnon of 10 GeV protons with the target of 
sodium iodide. The production probability for sub(0)sup(X)n (X 
>= 8) nuclei has been estimated. The estimation shows that the 
product of cross sections of polyneutron production and capture by 
the 1771 nucleus, followed by production of the ™°I nuclide 
(DEA =8) has the upper limit osub(p)osub(d) <= 1 x 10~™ cm‘. 


6633 (LA-UR—85-3700) Do nucleons dissolve. Gold- 
man, T. (Los Alamos National Lab., NM (USA)). 1985. 
Contract W-7405-ENG-36. 13p. (CONF-8508127—5). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86002407. 


From Nuclear chromodynamics conference; Santa Barbara, 
CA, USA (12 Aug 1985). 

A model is presented which describes multiquark, nuclear- 
like systems in a manner consistent with QCD, and with nuclear 
properties. Within the model, it is found that quasi-nucleon struc- 
tures describe the minimum energy state of the system. This result 
is due to a balance between quarks lowering their kinetic energy by 
spreading out through the system, and lowering their color-magnet- 
ic spin-spin interaction energy by forming nucleon-like clusters. A 
strong core repulsion is evident, as is a realistic dip in the central 
matter density of the *He-like, 12-quark system. 4 refs., 5 figs. 


6634 Quenching of magnetic transitions as an angular 
momentum effect. Blunden, P. (Massachusetts Inst. of Tech., 
Cambridge (USA). Center for Theoretical Physics); Castel, 
B. (Oak Ridge National Lab., TN (USA)); Toki, H. (T we 
Metropolitan Univ. (Japan )). Nuclear Physics [Section] A 
440: No. 4, 647-652(24 Jul 1985). 

We investigate how the mechanisms of nuclear excitations 
and mesonic currents traditionally invoked to explain the quenching 
of low multipole magnetic transitions apply to higher spin opera- 
tors. We find that there is a significant quenching of the low multi- 
polarity spin-isospin operators by A-hole polarization, but that this 
effect decreases for higher multipoles. Conversely, the nucleon-hole 
polarization which has a negligible effect on low multipoles plays a 
predominant role in explaining the quenching of higher multipoles. 
Meson exchange currents provide a significant enhancement of the 
orbital operators but have only a slight effect on the spin compo- 
nents. 


6635 Generalized seniority in the presence of strong 
shell effects. Pittel, S. (Delaware Univ., Newark (USA). 
Bartol Research Foundation); Scholten, O. (Michigan State 
Univ., East Lansing (USA). Cyclotron Lab.; Michigan State 
Univ., East ar eos (USA). ae ae of Physics and Astrono- 
my); Otsuka, as ational Lab., NM (USA). 
Theoretical Div.; _o Atomic Energy Research Inst., 
Tokai, Ibaraki). Physics Letters [Section] B; 157: No. 4, 239- 
241(18 Jul 1985). 

Generalized seniority is shown to provide a useful variation- 
al formalism for alike-nucleon systems even in the presence of 
strong shell effects. 
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6636 Quark-exchange effects in the three- and four-nu- 
cleon systems. Maltman, K. (Lawrence Berkeley Lab., CA 
(USA)). Nuclear Physics [Section] A; 439: No. 4, 648-668(24 
Jun 1985). 

The quark-exchange forces in the three- and four-nucleon 
systems are evaluated in the context of a QCD-like potential model. 
As in the two-nucleon system the two-body-exchange color hyper- 
fine interaction is found to be stronly repulsive. Additional effects 
due to the delocalization of quarks over three or four nucleons are 
investigated and found to produce small but non-negligible effects 
on binding energies, effects whose magnitudes, however, are shown 
to be sensitive to poorly known details of the short-distance fea- 
tures of the nuclear wave functions. 


6637 Surface and curvature properties of neutron-rich 
nuclei. Kolehmainen, K.; Treiner, J.R. (Lawrence Berkeley 
Lab., CA (USA). Nuclear Science Div.); Prakash, M. (State 
Univ. of New York, Stony Brook (USA). Dept. of Physics); 
Lattimer, J.M. (State Univ. of New York, Stony Brook 

SA). Dept. of Earth and Space Sciences). Nuclear Physics 
Section] A; 439: No. 3, 535- 57217 Jun 1985). 

We use the extended Thomas-Fermi approximation and 
Skyrme-type interactions to describe the energy density of a semi- 
infinite slab of neutron-rich nuclear matter at zero temperature. We 
allow for the existence of a drip phase at low proton fractions in 
addition to the more dense nuclear phase. We determine various 
bulk properties of both phases when the system is in equilibrium. 
We extend the usual definition of the surface energy to apply to the 
case where drip is present. Assuming the density profile has the 
form of a Fermi function to a power, we perform a constrained 
variational calculation to determine the parameters of the density 
profile. The surface and curvature energies are calculated for 
proton fractions ranging from 0.5 (symmetric nuclear matter) to 0 
(pure neutron matter) for typical Skyrme-type interactions. We find 
significantly different asymmetry dependences for different interac- 
tions. For proton fractions close to 0,5 our results are in close 
agreement with the predictions of the droplet model. We also 
present results of calculations for fission barrier properties and 
phase transitions between nuclei and bubbles to highlight the role 
of surface and curvature energies in the neutron-rich regime. 


6638 Spin excitation studies via (p,p’) at the HRS. 
McClelland, J.B. (Los Alamos National Lab., NM (USA)). 
pp 259-272 of Proceedings of the international symposium 
on electromagnetic properties of atomic nuclei. Thirty years 
of configuration mixing and future directions of nuclear 
shell model. Horie, Hisashi; Ohnuma, Hajime (eds.) (Tokyo 
Inst. of Tech. (Japan)). Tokyo, Japan; Tokyo Inst. of Tech. 
(1984). (CONF-8311106—). 

From International symposium on electromagnetic properties 
of atomic nuclei; Tokyo, Japan (9 Nov 1983). 

ignificant advances have been le recently in measure- 

ments of very forward-angle inelastic proton-nucleus scattering 
from medium to heavy nuclei at the High Resolution Proton Spec- 
trometer (HRS) facility at LAMPF. Much of the emphasis has been 
in the identification of M1 giant resonances. Measurements include 
cross-section, analyzing-power, and polarization-transfer observa- 
bles at incident energies of 200 to 800 MeV. In the case of the pro- 
posed M1 giant resonance at about 9 MeV in ™Zr, cross-section 
results are compared with (e,e’) and previous (p,p’) measurements. 
New results of the spin-flip probability in this region of excitation 
are presented and compared to known AS = | transitions. Tenta- 
tive assignments of individual states within the 2 MeV wide reso- 
nance are made. Measurements of polarization-transfer observables 
in the nuclear continuum and their relations to the longitudinal and 
transverse spin response functions are discussed. 


6540 RADIATION AND SHIELDING PHYSICS 


6639 (AEEW-R—1907) WIMS-E module W-PONE. 
Lander, P.A. (UKAEA Atomic Energy Establishment, 
Winfrith). Mar 1985. t NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85703016. 

This report describes the WIMS-E module W-PONE for 
adding P1 matrices to a WIMS-E interface. W-PONE has recently 
been rewritten in Fortran 77 and a number of improvements have 
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been made. The report includes data input and the method of use 
within the WIMS-E integrated scheme. 


6640 Se eee aa 83, 98-108) Low angle X- 
ray scattering. Torrianni, I.L. (Universidade Estadual de 
Campinas (Brazil). Inst. de Fisica). 1983. (In Portuguese). 
NTIS (US Sales Only), PC A20/MF A0Ol1. File Number 
DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The theoretical and experimental problems appearing in dif- 
fraction experiments at very low angles by several kinds of materi- 
als are discussed. The importance of synchrotron radiation in such 
problems is shown. 


6641 (CBPF-PRS—008/83, pp 127-134) Seft X-ray mi- 
croscopy. Amaral, L.Q. do (Sao Paulo Univ. (Brazil). Inst. 
de Fisica). 1983. (In Portuguese). NTIS (US Sales Only), 
PC A20/MF AOI. File Number DE85703310. (CONF- 
8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A review of the characteristics and potentialities of soft X- 
rays, stressing its utilization for the biological material study is pre- 
sented. Two basic aspects appearing in all forms of microscopy, 
contrast mechanism and image production system, are analyzed. 
The characteristics of the X-ray and electron microscopes are com- 
pared as well the conventional sources of X-rays and synchrotron 
radiation. The difficulties still existing for the full utilization of X- 
rays in microscopy are also presented. 


(CBPF-PRS—008/83, pp 165) X-ray interfero- 

metry. Cusatis, C. (Parana Univ., oe (Brazil). Dept. 2 
Fisica). 1983. (In Portuguese). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE85703310. (CONF- 
8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

Published in summary form only. 


6643 (CBPF-PRS—008/83, OP ite, 188-196) Ondulators 


and Wigglers - Theoretical aspects. C. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro). 1983. (In Portu- 
guese). NTIS (US Sales Only), PC A20/MF AOl. File 
Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A physical analysis of the effects showed by Wigglers and 
Ondulators which controls the synchrotron radiation in a storage 
ring is presented. 


6644 (CBPF-PRS—015/84) EXAFS (Extended X-Ray 
Absorption Fine Structure): theory and applications. Lagarde, 
P.; Raoux, D. (Centro Brasileiro de Pesquisas Fisicas, Rio 
de Janeiro). 1984. 29p. (In French). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE85703261. 

EXAFS (Extended X-Ray Absorption Fine Structure) is in- 
troduced in a general way and the qualities of such a techique are 
shown. Some examples of applications of EXAFS in several 
branches of science are presented. 


6645 (CONF-830192—1) Effects of phase on electron 
transport in water. Hamm, R.N.; Turner, J.E.; Ritchie, R.H.; 
Wright, H.A. (Oak Ridge National Lab., TN (USA)). 1983. 
Contract AC05-840R21400. 18p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86002205. 

From Informal workshop on the properties of ion-induced 
tracks in matter; Oak Ridge, TN, USA (13 Jan 1983). 

A specific program of calculations for electron transport in 
liquid water is described. The program has been compared with a 
Monte Carlo transport code for electrons in water vapor. These re- 
sults are shown with emphasis on quantities that can be looked at in 
both systems. (GHT) 
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6646 (DESY-L-Trans—304) Neutron field investigations 
in a three-sectional labyrinth from a Californium-252 source. 
ae ret Britvich, G.L; Krupnyi, G.I; Lebedev, 
V.N.; L ; Peleshko, V.N;; Rastsvetalov, Ya.N.; 
Getmanov, V. ¥ “Dronov, A.L; Kuznetsov, A.A. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). May 1985. 22p. Deutsches Elektronen-Synchro- 
tron (DESY), ae y, F.R. 

Neutron spectra have been measured in a labyrinth, at the 
mouth of which a neutron source was provided with fission spec- 
trum (Californium-252) and from the same source inserted in the 
center of a spherical polyethylene moderator. An analysis of the 
formation of fluence absorbed and of the equivalent dose along the 
geometrical labyrinth axis was carried out on the basis of the meas- 
ured spectra. Conditions were simulated, which allow in practice to 
decrease the radiation dose inside the labyrinth (by geometrical 
changing, cover material, formation of diaphragms and partitions). 


6647 -TECDOC—336, pp 363-377) (a, n) neu- 
tron yield and energy he 9 39 ine on 
a (ENEA, Centro Richerche Energia "E. Clementel”’, Bo- 
(Italy)). May 1985. NTIS (US Sales Only), PC A21/ 
A01. File Number DE86780233. (CONF-8405229—). 
From 3. IAEA advisory group meeting on transactinium iso- 
tope nuclear data; U Sweden (21 May 1984 
o The ania’ foe eean and cae Y Sache for yield and 
energy spectrum calculations of the neutrons emitted by (a, n) 
sources in nuclear fuel oxides, are reported. Numerical results ob- 
tained with the above formulae are compared with experimental 
data. 


6648 (IC—85/12) Neutron scattering in disordered 
alloys: coherent and incoherent intensities. Mookerjee, A.; 
Yussouff, M. (International Centre for Theoretical Physics, 
Trieste (Italy)). Feb 1985. . NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85703260. 

A priori, it is not clear how to split the total intensity of 
thermal neutron scattering from disordered alloys into a coherent 
and an incoherent part. We present here a formalism to do this. 
The formalism is based on the augmented space technique intro- 
duced earlier by one of the authors. It includes disorder in mass, 
force constants and scattering lengths. A self-consistent CCPA 
which is tractable for realistic calculations is presented for the co- 
herent and incoherent intensities. This is expected to prove useful in 
theoretically analysis data for alloys (e.g. Nisub(x)Ptsub(1 - x), 
Nisub(x)Pdsub(1 - x), Nisub(x)Crsub(1 - x)) for which it is necessary 
to go beyond the usual single site CPAs for reliable accuracy. 


6649 (JINR—R-17-84-754) Distribution of precipitated 
energy ions in an amorphous material. Bardosh, D. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1984. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Pile Number DE85703262. 

The distributions of stopped ions in amorphous material have 
been studied. The mean range and range straggling have been cal- 
culated. The calculations were performed basing on equations for 
distribution function momenta derived from the linear backward 
Boltzmann equation. Calculations were performed for He, B, N, Ne 
and Ar ions within the 0.4 upto 300 MeV energy range, stopped in 
Al and Ni. The results agree well with experiment. 


(LA—10454) TOPS: a multigroup opacity code. 
‘Abdallah, J. Jr.; Clark, R.E.H. (Los Alamos National Lab., 
NM (USA)). Oct 1985. Contract W-7405-ENG-36. 14p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86003279. 

From T-4 Opacity Library Data, the TOPS code calculates 
multigroup opacities that can be written in a variety of formats for 
use in radiation transport codes. Arbritary mixture of any elements 
for which OPLIB data exist is supported. Versions of the code exist 
for both the CRAY-1 and the CRAY X-MP. 5 refs. 


6651 (LBL—18393, oP 96-99) Multiple scattering of 
on, 


heavy ions. Phillips, M.; g, M.; Murphy, D.L.; Schim- 
merling, W.; Jarrett, BV.; Tobias, ia Apr 1985. NTIS, 
PC AG/ME AOl1. File Number DE85010638. 
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In Biology and Medicine Division annual report, 1983-1984. 

When fast heavy ions pass through ma‘ , they undergo 
elastic collisions, known as multiple Coulomb ae that result 
in a change of the ions’ trajectories. These ions can also undergo 
inelastic scattering with target nuclei, resulting in fragmentation of 
the incident particles into ions of lower atomic charge and mass. 
The authors are working to measure the scattering of both the pri- 
mary ions and the secondaries and to incorporate the results into 
calculations of the transport of the beam in matter. The authors 
have determined the displacements of the primary ions (Ne) and the 
fragment (F,O) after scattering through lead. 


6652 Neutron refractive index: A Fermi-Huygens 
theory. Warner, M.; Gubernatis, J.E. (Rutherford Appleton 
Laboratory, United Kin, dom Science Research Council, 
Chilton, Didcot, Oxfordshire OX110QX, England). Physical 
Review [Section] B: Gundaead Matter; 32: No. 10, 6347- 
6357(15 Nov 1985). 

A multiple-scattering calculation of the neutron refractive 
index is performed by an extension of the Fermi-Huygens tech- 
nique. The extension involves projecting the problem into a one-di- 
mensional walk by integrating out the transverse coordinate in a 
semi-infinite medium and then partially summing parts of the walk 
to infinite order. The square of the refractive index is given by n?-1 
= -(4mrhob/ko?)/[1+ (4mrhob?/nko) fo/sup  infinity/da e 
Oasin(nkoa)h(a)], where ko is the incident wave propagation vector, 
b the nuclear scattering length, rho the number density of nuclei 
(rhoequivalent1/ao*, say), and h(a) = g(a)-1, where g(a) is the pair 
distribution function. The results parallel those obtained by consti- 
tutive equation methods, and offer a physical picture of local-field 
effects. When the mean scattering length vanishes (total incoher- 
ence), correlated multiple scattering yields n?-1~(b/a0)*(koao )~? 
In[(koao)~*]. Thus, the refractive index is exceedingly close to unity 
unless b is large (a resonance) or ko—0 (ultracold neutrons). The 
presence of the logarithmic term indicates that randomness in the 
scattering field apparently reduces the effective dimension. 


Slow neutron scattering experiments. Moon, R.M. 
(Oak Ridge National Lab., TN). Science (Washington, D.C.); 
230: 274-280(18 Oct 1985). Contract AC05-840R21400. 
Neutron scattering is a versatile technique that has been suc- 
cessfully applied to condensed-matter physics, biology, polymer sci- 
ence, chemistry, and materials science. The United States lost its 
leadership role in this field to Western Europe about 10 years ago. 
Recently, a modest investment in the United States in new facilities 
and a positive attitude on the part of the national laboratories 
toward outside users have resulted in a dramatic increase in the 
number of US scientists involved in neutron scattering research. 
Plans are being made for investments in new and improved facili- 
ties that could return the leadership role to the United States. 23 
references, 4 figures, 3 tables. 


6654 Experimental determination of anomalous scatter- 
ing lengths of samarium for thermal neutrons. el, D.W.; 
Koetzle, T.F. (Univ. of Durban-Westville, South Africa). 
AIP (American Institute of Physics) Conference Proceedings; 
No. 89, 147-149(1982). 

Anomalous scattering lengths of natural Sm for thermal neu- 
trons with wavelengths between 0.827 and 1.300 A have been de- 
termined using a single crystal of a Sm-complex of known struc- 
ture. 140 selected reflections were measured at each wavelength 
and b/sub 0o/+b’ and b” refined in each case. The values obtained 
are in good agreement with theoretical values obtained from a 
Breit-Wigner calculation using tabulated resonance parameters for 
14®Sm. A value of b/sub 0/ = 4.3 +/= 0.2 fm is deduced from 
the diffraction experiment. 
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on (CONF-851115—29) Analysis of the TORT valida- 
tion experiment. Rhoades, W.A.; Childs, R.L.; a 
D.T.; Muckenthaler, F.J. (Oak Ridge National ., TN 
(USA)). 1985. Contract AC05-840OR21400. NTIS, PC 
A02/MF A01; GPO Dep. File Number DERE 2191. 
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From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The radiation flux in a concrete block building with win- 
dows exposed to irradiation at the ORNL Tower Shielding Facility 
was measured directly with Bonner balls and the measured flux 
compared with calculations performed with Oak: Ridge’s 3-D dis- 
crete ordinates code TORT. 6 refs., 2 figs. (ACR) 


6656 (EUR—9173) Radiation protection ee, aS 
low as reasonably achievable’... the second 
European scientific seminar. Jolivet, A.; tal J. (eds.). 
(Commission of the Euro Communities, Luxembourg). 
1984. 522p. (CONF-8311274—). Commission of the Europe- 
an Communities, Luxembourg. 

From 2. European scientific seminar; Luxembourg, Luxem- 
bourg (8 Nov 1983). 

xposure of individuals, both workers and members of the 

public, to ionizing radiation used for peaceful purposes, including 
medical purposes, are acceptable only on three conditions in ac- 
cordance with the recommendations in Publication No. 26 of the 
International Commission for Radiological Protection adopted by 
the European Communities (Council Directive of 15 July 1980, 
OJL 246, 17.9.1980). The three conditions are: exposure must be 
justified; when justified, exposure must be as low as reasonably 
achievable; in all cases, exposure must be kept under review and 
remain below recognized limits. The aim of the seminar was to 
show how the concept of optimization could ke applied in oper- 
ational practice in the light of social require..ents and economic 
needs, to identify data newly available through existing regulations 
and codes of practice, and to show what experience had been ac- 
quired. To that end the seminar covered the following points: defi- 
nition of the concept; incorporation of the concept into the national 
legislations of the Member States and into that of the United States 
of America; and the difficulties associated with such incorporation; 
use of the concept to optimize the radiation protection of workers; 
use of the same concept to optimize the radiation protection of the 
general public. 


6657 (EUR—9192) Photon dosimetry. (Commission of 
the Euro Communities, Luxembourg). 1984. 377p. 
(CONF-8210343—). Commission of the European Commu- 
nities, Luxembourg. 

From 4. information seminar on the radiation protection do- 
simeter intercomparison programme; Bilthoven, Netherlands (25 


Oct — 

is report includes the papers presented at the fourth infor- 
mation seminar on the radiation protection dosimeter intercompari- 
son programme which was held at the National Institute of Public 
Health in Bilthoven from 25 to 27 October 1982. It contains an ac- 
count of an intercomparison exercise for personal photon dosi- 
meters which had been completed in early 1982, comments by the 
participants, a summary of the discussions, presentations on basic 
aspects of personal dosimetry, a review of dosimetric techniques 
and suggestions for future activities. 


6658 ((AEA-R—2721-F) ae and calculations 
of neutron and ao os distribution in human 
phantoms. Final report for the period 15 November 1980-31 
July 1984, Palfalvi, J. (Interriational Atomic Ener, 
Agency, Vienna (Austria)). Nov 1984. wees (Us 
Only), PC A03/MF A0O1. File Number DE85703304. 

The measurement and calculation of the radiation field 
around and in a phantom, with regard to the neutron component 
and the contaminating gamma radiation, are essential for radiation 
protection and radiotherapy purposes. The final report includes the 
development of the simple detector system, automized detector 
measuring facilities and a computerized evaluating system. The re- 
sults of the depth dose and neutron spectra experiments and calcu- 
lations in a human phantom are given. 


6659 (INIS-mf—9978, pp vp) World-wide network of 
standard dosimetry ns Eisenlohr, H.H. 
ency, Vienna (Austria)). 
1985. NTIS (US Sales A16/MF AOI. File 
Number DEsoveoase (CONF-8409275—Exc.). 
From Interregional training course on ensuring 
ments accuracy; Seibersdorf, Austria (11 Sep 1984). 


secondary 
(International Atomic a 
y), 


Published in three volumes. 
An outline of the Secondary Standard Dosimetry Laborato- 
ries (SSDL) network program of the IAEA. (G.Q.). 


6660 (INIS-mf—9978, pp 1-28) Primary and secondary 
standards in radiation dosimetry. Referowski, Z. (Polish 
Commitee for Standadization, Measures and Quality Con- 
trol, Warsaw (Poland). Ionizing Radiation Laboratory). 
1985. NTIS (US Sales Only), PC A16/MF AOI. File 
Number DE86780226. (CONF-8409275—Exc.). 

From Interregional training course on ensuring measure- 
ments accuracy; Seibersdorf, Austria (11 Sep 1984). 

Published in three volumes. 

The chapter headings are 1) Dosimetric quantities 2) SJ units 
5) Pauunraniaieals aptamer tae te nemaaes aoet, 
ards and calibration apparatus. (G.Q.). 


6661 eae pp 65-88) Practical measure- 
ments in the field of radiation protection. Kucheryavenko, 
E.P. (D.I. Mendeleyev Institute of Metrology, Lenin; 
(USSR)). 1985. NTIS (US Sales Only), PC A 16/MF AOl. 
File Number DE86780226. (CONF-8409275—Exc.). 

From Interregional training course on ensuring measure- 
ments accuracy; Seibersdorf, Austria (11 Sep 1984). 

Published in three volumes. 

The paper describes the standardisation and calibration ac- 
tivities and facilities at the D.I. Mendeleyev Institute of Metrology 
with some emphasis on neutron flux density. (G.Q.). 


(INIS-mf—9978, 
and standards at the Austrian . Leitner, 
A. (Bundesamt fuer Eich- und Vermessun — Vienna 
(Austria)). 1985. NTIS (US Sales Only), A16/MF A011. 
File Number DE86780226. (CONF-8409275—Exc.). 

From Interregional training course on ensuring measure- 
ments accuracy; Seibersdorf, Austria (11 Sep 1984). 

Published in three volumes. 

The tasks of this laboratory include the maintenance of the 
national standards for radiation dosimetry type testing and routine 
calibration of dose meters for both therapy and radiation protection 
dose levels as well as research work on new dosimetry methods 
and instrumentation. The irradiation and calibration facilities and 
methods are described. (G.Q.). 


89-119) Radiation 
Laboratory. 


6663 (LBL—18393, pp 83-89) Physical characterization 
of heavy-ion beams. Schimmerling, W.; Wong, M.; Rapkin, 
M.; Howard, J.; Murphy, D.L. Apr 1985. Ss, PC A12/ 
MF A01. File Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

The radiation field of relativistic heavy ions is significantly 
altered by the inevitable presence of matter in the path of the parti- 
cles. Heavy-ion beams stopping in tissue consist of primary particles 
and fragments due to nuclear interactions in the materials presented 
to the beam. These fragments are a significant component of the 
dose, especially near the Bragg peak and distal volume. The present 
research continues a comprehensive approach to the understanding 
of the physical interactions of high-energy heavy-ion beams to the 
extent necessary for predicting relevant characteristics of beams 
used in clinical and biophysical research at the Lawrence Berkeley 
Laboratory Bevelac. 


6664 (LBL—18393, pp 89-92) Measurement of energy 
deposition near heavy-ion tracks. Metting, N.F.; Braby, L.A.; 
Rossi, H.H.; an P.J.; Howard, J.; Ra pkin, M.; Wong, 
M.; Schimmerling, W (Battelle Pacific Nestewest Lab., 
Richland, WA). Apr 1985. NTIS, PC Al2/MF AOl. File 
Number DE85010638. 

In Biology and Medicine Division annual report, 1983-1984. 

In November of 1982 work was begun in a collaboration be- 
tween Columbia University and Lawrence Berkeley Laboratory to 
use microdosimetric methods for the measurement of energy depo- 
sition of heavy ions produced at the LBL Bevalac Biomedical Fa- 
cility. Preliminary results were reported indicating that secondary 
charged particle equilibrium was probably obtained using this ex- 
perimental setup but that there seemed to be poor spatial resolution 
in the solid-state position-sensitive detector. Further analysis of the 
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measurements taken in August 1983 show that because of this elec- 
tronic noise in the position-sensitive detector only the **Fe data 
yielded useful microdosimetry spectra. Energy deposition from the 
primary ion accounts for most of the dose delivered. 


6665 (LBL—18393, pp 92-96) Passage of high-energy 
ar ions through extended matter: transport studies. Wong, 
; Schimmerling, W.; Howard, J.; Rapkin, M.; Wilson, 

i W.; Townsend, L. Ww: Bidasaria, H. B. Apr 1985. NTIS, 
PC A12/MF AOI. File Number DE85010638. 

In Biology and Medicine Division ann we ee, 1983-1984. 

In order to calculate the radiation fields produced by relativ- 
istic heavy nuclei incident upon a thick absorber, a systematic de- 
velopment of methods has been underway based upon an analytical 
solution to the transport equation. In principle these methods allow 
for the calculation of absorbed dose due to fragments of any species 
in each interaction generation for an arbitrary sequence of absorber 
layers. The present theory makes several approximations. The even- 
tual goal is to replace semi-empirical formulae by measured cross 
sections augmented by accurate theoretical fragmentation models. 
During the course of carrying out these transport studies, a number 
of improvements have been included. 


(NUREG/CR—1523) SFACTOR: a computer code 
ie -stilislinn tien Shale: Abe tae aaa eer eal 
curie-day residence of a radionuclide in a source organ - sup- 
re Se report. Dunning, D.E. Jr.; Pleasant, J.C.; Ki. 
lough, G.G. (Oak Ridge ational Lab., TN (USA)). May 
1980. Contract AC05-840R21400. 130p. (ORNL/NUREG/ 
TM—$85/S1). NTIS, PC A07/MF AO1 - GPO. File Number 
1186002728. 

The purpose of this report is to describe revisions in the 
SFACTOR computer code and to provide useful documentation 
for that program. The SFACTOR computer code has been devel- 
oped to implement current methodologies for computing the aver- 
age dose equivalent rate S(X reverse arrow Y) to specified target 
organs in man due to 1 pCi of a given radionuclide uniformly dis- 
tributed in designated source orrgans. The SFACTOR methodolo- 
gy is largely based upon that of Snyder, however, it has been ex- 
panded to include components of S from alpha and spontaneous fis- 
sion decay, in addition to electron and photon radiations. With this 
methodology, S-factors can be computed for any radionuclide for 
which decay data are available. The tabulations in Appendix II pro- 
vide a reference compilation of S-factors for several dosimetrically 
important radionuclides which are not available elsewhere in the 
literature. These S-factors are calculated for an adult with charac- 
teristics similar to those of the International Commission on Radio- 
logical Protection’s Reference Man. Corrections to tabulations from 
Dunning are presented in Appendix III, based upon the methods 
described in Section 2.3. 10 refs. 


6667 Np an Bd Current state of science 


in radiation protection. Kaul, A. (Oesterreichischer Verband 
fuer Strahlenschutz (OeVS), Vienna). Jan 1985. 68p. (In 
German). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE85703012. 

The qualification ‘according to the current state of science 
and technology’ is regularly found in radiation protection laws. It is 
assumed that the state of science and technology is codified in the 
publications of ICRP and ICRU, the International Comissions on 
Radiological Protection and - Units respectively, and in the UN 
publication USCEAR. An investigation is made on the extent the 
regulations of FRD comply with this requirement. Stochastic and 
non-stochastic damages are differentiated and the problem of as- 
signing equivalent whole-body doses to exposures of specific body 
organs is considered. 


6668 (PNL-SA—13458) Beta fields and measurement 
practices at DOE facilities. Swinth, K.L.; Rathbun, L.A.; 
eae L.W. (Pacific Northwest Labs., Richland, 
A (USA)). Sep 1985. Contract AC06-76RL01830. 27p. 
(CONF-£510185.- 1). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE86001770. 
From Workshop on dosimetry of beta particles and low 
energy o— Paris, France (7 Oct cane 
As part of a larger program, the beta measurement problem 
at DOE facilities was assessed through the use of a questionnaire 
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and field visits to selected facilities. At 35% of the facilities beta- 
emitting radionuclides can contribute enough to the radiation expo- 
sures that they must be considered in establishing protection re- 
quirements. Measurements were made in several facilities using 
scintillators, a surface barrier detector plus various dosimeters and 
survey instruments. Beta dose rates of several hundred mrad/hr 
were not unusual and beta:gamma ratios of greater than 30:1 were 
frequently observed. The agreement between the various measure- 
ment techniques was frequently unacceptable. 8 refs., 8 figs., 5 tabs. 


6669 (SLAC-TN—84-6) Requirements for use of nonme- 

dical x-ray generators at SLAC. Busick, D.D. (comp.). (Stan- 

ford Linear Accelerator Center, Menlo Park, CA (USA)). 

= 1984. Contract AC03-76SF00515. He NTIS, PC A02/ 
A01; 1; GPO Dep. File Number DE 6003578. 

The risks associated with use of x-ray equipment have long 
been recognized. While the relative frequency of x-ray damage is 
small, machine produced x-rays and large radiography sources con- 
tinue to account for a large percentage of preventable radiation in- 
juries reported worldwide. The intent of this report is to formalize 
SLAC'’s radiation safety program as it applies to radiation produc- 
ing equipment (diffraction, fluorescence analysis and nondestructive 
testing). It does not apply to the two-mile linac, experimental areas 
or other x-ray producing equipment directly related to the high 
energy physics program. 4 refs., 3 figs., 1 tab. 


6670 Polyacrylamide-based phantoms as tissue substi- 
tute in experimental radiation physics. Wielopolski, L.; Mar- 
yanski, M.; Washington, A.C.; ‘ne? G.; Cohn, S.H.; 
Reinstein, s¥ E.; Kalend, A.M.; Meek, A.B. (Brookhaven 
National Laboratory, Medical’ Research Center, Upton, 
New York 11973). Medical Physics; 12: No. 6, 788-792(Nov 
1985). Contract AC02-76CH00016. 

Polyacrylamide-based tissue-equivalent phantoms simulating 
cortical bone and muscle are described. The equivalency is based 
upon similar elemental composition and density, and partial similari- 
ty in the morphology of bone. Satisfactory results were obtained 
when the phantoms were tested at low (20 keV) and high (15 
MeV) gamma radiation. Applicability of this phantom material to 
neutron transport is discussed. The material can be molded and 
shaped and its composition is easily modified by altering the pro- 
portions of the constituents. Trace elements or radionuclides are 
easily added. Details of the physical and radiation characteristics of 
the formulated systems are given together with the manufacturing 
procedures. 


6671 Calibration of whole-body counters for transuranic 
radionuclides by using total-body donations to the United 
States Transuranium Registry. Palmer, H.E.; Heid, K.R. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)); 
Breitenstein, B.D. (Hanford Environmental Health Founda- 
tion, Richland, WA (USA)); Durbin, P.W. (Lawrence 
Berkeley Lab., CA (USA)); McInroy, J.F. (Los Alamos Na- 
tional Lab., NM (USA)). pp 201-209 of Assessment of radio- 
active contamination in man 1984. oceedings of an inter- 
national symposium on the assessment of radioactive con- 
tamination in man organized by the IAEA in cooperation 
with the WHO and held in Paris, 19-23 November 1984. 
Vienna, Austria; IAEA (1985). (CONF-841107—; IAEA- 
SM—276/11). Contract AC06-76RL01 830;A.C06- 
65RL01837;W-7405-ENG-36. 

From International symposium on assessment of radioactive 
contamination in man; Paris, France (19 Nov 1984). 

One of the many benefits of the whole-body donation pro- 
gramme of the United States Transuranium Registry is the calibra- 
tion of whole-body counters by measuring a donated body contain- 
ing radioactivity before radiochemical analysis of the body occurs. 
These measurements have provided the best existing calibration fac- 
tors for measuring **Am and ™*Pu in the skeleton of living 
people. In one case where the body contained an easily measurable 
quantity of ***Am, the **Am content was found to be the same for 
identical bones on the right and left sides of the body. The bones 
from the right side of the body and every other vertebrae were ra- 
diochemically analysed and the bones from the left side were re- 
served. These latter have a known quantity of naturally distributed 
241 Am based on the analysis of bones from the right side. These re- 
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served bones are being incorporated into tissue equivalent body 
parts for future calibrations and interlaboratory comparisons. The 
measurements on the total body and the reserved bones have al- 
ready been very useful in determining the contribution of skeletal 
activity to that of lung measurements and determining a calibration 
factor for measuring **°Pu deposited in the skeleton. In the future it 
is planned to periodically make in vivo measurements on those 
people participating in the total-body donation programme so that 
calibration factors can be obtained for lung and liver content after 
subsequent analysis of these tissues. 


6672 Effect of local geology on indoor radon levels: a 
case study. Hawthorne, A.R.; Gammage, R.B.; Dudney, 
C.S. (Measurement _ lications Group, Health and Safety 
Research Division, Oak Ridge National Laboratory, Oak 
Ridge, TN, USA). pp 137- 145 of Indoor air 2. Radon, pas- 
sive smoking, particulates and housing epidemiology. Berg- 
lund, B.; Lindvall, T.; Sundell, J. (eds.). Stockholm, 
Sweden; Statens Raad foer Byggnadsforskning (1984). 
(CONF- 840803—Pt.2). 

From 3. international conference on indoor air quality and 
climate; Stockholm, Sweden (20 Aug 1984). 

This paper presents the results of radon monitoring in 40 
East Tennessee homes that were a component of a larger study to 
evaluate indoor air quality. Measurements were conducted during 
two 3-month time periods with passive integrating track etch moni- 
tors in each of the forty homes. In a subset of homes, measurements 
were also conducted with a real-time monitor that provided read- 
ings on an hourly basis. The results of the monitoring indicate that 
about 30% of the homes had radon levels greater that 4 pCi/L in 
the living space. Homes with elevated radon levels were associated 
with local variations in geology; most of the homes having higher 
levels were located on the porous dolomite ridge partially sur- 
rounding Oad Ridge, Tennessee. 


6560 SOLID-STATE PHYSICS 
REFER ALSO TO CITATION(S) 5771, 5805 


6673 (CBPF-PRS—008/83, pp 82-91) Synchrotron radi- 
ation use in structural crystallography. Mascar enhas, Y.P. 
(Sao Paulo Univ., Sao Carlos, Brazil). 1983. (In Portu- 

guese). B. File Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The main features of the synchrotron radiation used for mo- 
lecular structure determination are shown. The theoretical aspects 
appearing in these problems together with the experimental proce- 
dure are presented. The present situation of the structural crystal- 
lography in Brazil is shown. 


6674 (CBPF-PRS—008/83, pp 92-97) Powder diffracto- 
metry. Doucet, J. (Paris-11 Univ., Orsay, France). 1983. (In 
Portuguese). B. File Number DE85703310. (CONF- 
8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 —_ 1983). 

The new possibilities openned by the synchrotron radiation 
in the powder diffractometry techniques are presented. This tech- 
nique is described in a general manner and some aspects which can 
be developed with the use of the synchrotron radiation are ana- 
lyzed. 


6675 (CBPF-PRS—008/83, pp 109-126) (EXAFS) X- 
ray absorption spectroscopy. Craievich, A.F. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro). 1983. (In Portu- 
guese). B. File Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

The technique EXAFS (Extended X-Ray Absorption Fine 
Structure) is presented and its applications using the synchrotron 
radiation as an incident beam in Science of Materials and Biophys- 
ics are shown. 
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6676 aggre gps mer ate pp 142) Photoacoustic 
spectroscopy with synchrotron cation tion. Muniz, R.P.A. 
(Centro Dasileire de Pesquisas Fisicas, Rio de Janeiro). 
1983. (In Portuguese). B. File Number DE85703310. 
(CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 


6677 (CBPF-PRS—008/83, pp 143-150) X-ray topogra- 
phy and multiple diffraction. Chang, S.L. (Universidade Es- 
tadual de Campinas, Brazil). 1983. (In Portuguese). B. File 
Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A short summary on X-ray topography, which is based on 
the dynamical theory of X-ray diffraction, is made. The applica- 
tions and properties related to the use of the multiple diffraction 
technique are analized and discussed. 


eee ree | pp 151- a Experiments in 
the topography station of the Daresbury Laboratory. Ma- 
chado, W.G. (Goias Univ., Goiania, Brazil). 1983. (In Por- 
tuguese). B. File Number DE85703310. (CONF-8308218—). 

From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 

A comparison is made of the contrast in topographies by dif- 
fraction, produced by synchrotron radiation and by copper and mo- 
lybdenum characteristic radiations conventionally generated. Some 
experiments in the study of diamond geminated crystals and the 
photoluminescence of several crystalline specimens by synchrotron 
radiation are related. 


6679 See ee 83, pp 315-328) oe a 
troscopy of ionic crystals wi radiation. in 
erter, M.A. (Sao Paulo Univ, Sao Carlos, Brazil). 1983. 
Portu ). B. File Number DE85703310. (CONF- 
8308218—). 
From Meeting on techniques and applications of synchrotron 
radiation; Rio de Janeiro, Brazil (1 Aug 1983). 
Some techniques of spectroscopy using synchrotron radi- 
ation are briefly summarized and it is illustred with results obtained 
in ionic crystals. 


6680 (CONF-8506211—1) SANS studies of micellar and 
magnetic fluids. Hayter, J.B,. (Oak Ri ron National Lab., TN 
(USA)). Aug 1985. Contract AC05-840OR21400. 31p. NTIS, 
PC ‘A03/MF A01; 1; GPO Dep. File Number DE86002207. 

From Complex and supermolecular fluids international sym- 
posium; Annandale, NJ, USA (17 Jun 1985). 

Small-angle neutron scattering (SANS) has proved to be an 
excellent technique for the study of complex fluids. This article in- 
troduces SANS from the viewpoint of such studies. The use of 
SANS to determine the structures of concentrated micellar fluids is 
then discussed within the framework of current one-component ma- 
crofluid (OCM) models, and experimental examples are taken from 
several contemporary studies. Finally, the discussion is extended to 
magnetic fluids (ferrofluids) in which the neutron magnetic interac- 
tion plays an important experimental role. 25 refs., 11 figs., 1 tab. 


6681 (LBL—20186) Spatially-resolved investigation of 
semiconductors: a photothermal 


transport in deflection ap- 
proach. Skumanich, A.; Peau D.; Boccara, A.C.; Amer, 
N.M. (Lawrence Berkeley Lab., CA (USA)). Jun 1985. 
Contract AC03-76SF00098. 7p. (CONF-850886—5). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86002872. 

From 4. international topical meeting on photoacoustic, ther- 
mal and related sciences; Quebec, Canada (4 Aug 1985). 

The unique ability of photothermal deflection spectroscopy 
to probe the local index of refraction of matter is exploited to in- 
vestigate, in a spatially-resolved manner, thermal and electronic 
transport in semiconductors. An added advantage of this approach 
is that it is contactless; hence, it obviates the classical problems as- 
sociated with electrodes and contacts. The basic premise of the 
technique is the use of the heat associated with non-radiative proc- 
esses (€.g., recombination of carriers) to deflect a focussed laser 
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probe beam (sub-gap energy) propagating through the semiconduc- 
tor. The deflection of the probe beam is caused by a change in the 
refractive index of the sample which is in turn governed by carrier 
diffusion and recombination. 


6682 ee Investigation of nonradiative recom- 
bination in semiconductors by photothermal t 
spectroscopy. Dersch, H.; Amer, N.M. (Lawrence Berkeley 
Lab., CA (USA)). Jun 1985. Contract AC03-76SF00098. 6p. 
(CONF- 850886—3). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86002882. 

From 4. international topical meeting on photoacoustic, ther- 
mal and related sciences; Quebec, Canada (4 Aug 1985). 

The dynamics of nonradiative recombination processes are 
investigated by measuring the thermal expansion and subsequent 
displacement of a sample surface caused by the absorption of a 
modulated laser beam. 6 refs., 3 figs. 


6683 Critical evaluation of low-order moment expan- 
sions for the bonding energy of lattices and defects. oe 
R.H.; Carlsson, A.E. (Department of Physics, Washin, 
University, St. Louis, Missouri 63130). Physical Review Sec 
tion] B: Condensed Matter; 32: = 10, 6125-6130(15 
1985). Contract FG02-84ER45130 

An exact evaluation of the cohesive energy E/sub coh/ in a 
large number of model defect and bulk systems is used to assess the 
accuracy of truncated moment approximations for E/sub coh/. The 
results show that E/sub coh/ is characterized to within a few per- 
cent by the first four moments of the density of states, over a wide 
range of band fillings and electron temperatures. Comparison of 
several types of truncated moment approximations shows that the 
best results are obtained with the "maximum entropy” and recur- 
sion methods. 


6684 Ionic potential models in insulators having the 
rutile structure. Mostoller, M.; Wang, J.C. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37831). Physical Review [Section] B: Condensed Matter; 
32: No. 10, 6773-6786(15 Nov 1985). Contract ACO05- 
840R21400. 

It is shown that the observed crystal symmetry, lattice pa- 
rameters, and vibrational properties of insulators that crystallize in 
the rutile structure must be considered together in order to con- 
struct credible interionic potential models for these materials. Illus- 
trative results are presented for TiO2 and MnF2, and for compari- 
son, several alkali halides. Potential models used in recent defect 
studies in TiO2 do not predict the correct crystal structure. 


6561 SUPERCONDUCTIVITY 


(DOE/ER/10436—5) Far infrared studies of su- 
seataieiiatien VsSi, NbsGe and Nb. Final report. Perkowitz, 
S. (Emory Univ., Atlanta, GA (USA). rt of Physics). 29 
Aug 1985. Contract AS05-79ER 10436. 6p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE8 318. 

Far infrared spectroscopy between 10 and 250 cm“? is an ef- 
fective probe of superconductivity because typical gap and phonon 
energies lie in this region. Between 1979 and 1985, this DOE con- 
tract supported far infrared research in homogeneous high-T/sub 
c/ superconductors and in granular superconductors. Results in 
both areas are summarized in this report. 


6570 THEORETICAL PHYSICS 


6886 (CBPF-NF—054/83) Lanczos potential and Jordan 
theory of gravity. Novello, M. (Centro gg 4 de Pesqui- 


sas Fisicas, Rio de Janeiro). 1983. 26p. (US Sales 
Only), PC A03/MF AO1. File Number 85703 SL 

The Hamiltonian formulation of Jordan's theory of gravity is 
presented by means of the Lanczos potential. The consequences of 
using this potential in gravity and in its interactions with other 
fields are discussed. 
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6687 (LA—10160-MS-Vol.1c) T-4 handbook of material 
properties data bases. Volume 1c. Equations of state. Holian, 
K.S. (ed.). (Los Alamos National Lab., NM (USA)). Nov 
1984. Contract W-7405-ENG-36. 358p. NTIS, PC Al6/MF 
A0l1; 1; GPO Dep. File Number DE85011902. 

This manual is a compilation of descriptions of the equations 
of state (EOS) in the T-4 computerized library of material proper- 
ties tables. The introduction gives a brief descriptions of the library 
and of the physics theories and models which were used to calcu- 
late the equations of state. Then each EOS is described in detail. 
First, various physical parameters of each theoretical EOS are tabu- 
lated and compared with experiments when available. Then the 
method of generating the EOS is briefly described. Finally, the 
tabels are plotted in terms of pressure and energy vs density along 
line of constant temperature. 


6688 (LBL—20188) Heat diffusion solutions for the 
nonresonant spectrophone. Gerlach, R.; Amer, N.M. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1985. Contract 
AC03-76SF00098. 5p. (CONF-850886—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86002883. 

From 4. international topical meeting on photoacoustic, ther- 
mal and related sciences; Quebec, Canada (4 Aug 1985). 

Analytic heat diffusion solutions for compressible gas in cy- 
lindrical cells for Gaussian and arbitrary beam profiles are com- 
pared to standard (neglecting compressibility) heat diffusion equa- 
tion solutions. 1 ref. 


6689 (UCRL—53664) Measuring numerical aperture 
and illumination distribution of an optical fiber: an instrument 
and a method. Schumacher, F.A.; Reedy, R.P. (Lawrence 
Livermore National Lab., CA (USA)). 30 Sep 1985. Con- 
tract W-7405-ENG-48. 9p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002844. 

We designed, constructed, and tested a simple instrument to 
quickly and easily record the far-field or near-field pattern pro- 
duced by an optical fiber. The instrument can be used for quality 
assurance testing of terminated optical fibers. This instrument can 
also be used to experimentally characterize a large variety of termi- 
nated or unterminated optical fibers; to study the effects that mode 
stripping, mode scrambling, micro bending, wavelength, and launch 
conditions have on the illumination distribution coming from the 
fiber; to look for anomalies in the illumination distribution caused 
by a defective index profile or termination problem. 


6690 Broadband and adiabatic inversion of a two-level 
— te! phase-modulated pulses. Baum, J.; Tycko, R.; 

ent of Chemistry, University of Califor- 
a ee California 94720 and Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, Berke- 
ey, California 94720). Physical Review [Section] A: General 
Physics; 32: No. 6, 3435-3447(Dec 1985). Contract AC03- 
76SF00098. 

We describe a class of continuously phase-modulated radi- 
ation pulses that result in coherent population inversion on reso- 
nance as well as over a large range of transition frequencies and 
radiation field strengths. This is a population-inversion analogy to 
self-induced transparency. Simulations of the inversion properties of 
the modulated inversion pulse (MIP) are presented. It is shown that 
the inversion behavior can be explained by treating the MIP as a 
highly efficient adiabatic sweep. Criteria for establishing adiabati- 
city are discussed in detail. Finally, a method is presented for gen- 
erating a sequence of phase-shifted radio-frequency pulses, from the 
continuously modulated pulse, which can be implemented on 
modern NMR and coherent optical spectrometers; experimental 
confirmation is given. 


6691 Acceleration without radiation. Abbott, T.A.; 
Griffiths, D.J. (Stanford Linear Accelerator Center, -Stan- 
ford University, Stanford, California, 94305 and Physics De- 
partment, Reed College, Portland, —— 97202). American 
Journal of Physics; 53: No. 12, 1203-1211(Dec 1985). Con- 
tract AC03-76SF00515. 

We study the radiation generated by electric currents in (1) 
infinite cylinders with longitudinal flow, (2) infinite cylinders with 
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solenoidal flow, and (3) infinite planes. In each case we work out 
four specific examples, for which the retarded fields can be calcu- 
lated exactly, and we derive a "Larmor-like” formula for the power 
radiated, in the limit of infinitesimal cross section. We then consider 
sinusoidal currents with finite cross section, and discover that for 
certain special frequencies the external fields are zero and there is 
no radiation. We relate our results to the work of Goedecke and 
others, and conclude with some remarks on the radiation reaction 
in these configurations. 


Cyclotron motion in a microwave cavity: Lifetime 
ar frequency shifts. Brown, L.S.; Gabrielse, G.; Helmerson, 
K.; Tan, J. (Department of Physics, FM-15, University of 

Washin: vy Seattle, Washington 98195). Physical Review 
[Section] A: General Physics; 32: No. 6, 3204-3218(Dec 1985). 
Contract AC06-81ER40048. 

The interaction of a bound electron with the radiation field 
produced by the image charges that represent a surrounding cavity 
produces a shift in its orbital frequency and in its radiative decay 
time. We calculate the frequency shift and the change in the damp- 
ing constant for a cyclotron motion at the midpoint of a lossy, cy- 
lindrical cavity. A change in the cyclotron damping constant has, 
in fact, been observed in the University of Washington g-2 experi- 
ments. These experiments employ electrodes with a hyperbolic 
shape, but our calculable model should give a useful indication of 
the size of the effects for them. The frequency shift can easily be so 
large as to have important consequences for the g-2 measurements, 
and this systematic effect warrants a thorough experimental investi- 
gation. As an intermediate step in this calculation, we also compute 
the corresponding alterations for a charged particle in the midplane 
between two infinite parallel conductors. 


6693 Random walks on finite lattices with multiple 
traps: Application to particle-cluster aggregation. Evans, 
J.W.; Nord, R.S. (Ames Laboratory and Department of 
Chemistry, Iowa State University, Ames, Iowa 50011). 
Physical Review [Section] A: General Physics; 32: No. 5, 2926- 
2943(Nov 1985). Contract W-7405-ENG-82. 

For random walks on finite lattices with multiple (complete- 
ly adsorbing) traps, one is interested in the mean walk length until 
trapping and in the probability of capture for the various traps 
(either for a walk with a specific starting site, or for an average 
over all nontrap sites). We develop the formulation of Montroll to 
enable determination of the large-lattice-size asymptotic behavior of 
these quantities. (Only the case of a single trap has been analyzed in 
detail previously.) Explicit results are given for the case of symmet- 
ric nearest-neighbor random walks on two-dimensional (2D) square 
and triangular lattices. Procedures for exact calculation of walk 
lengths on a finite lattice with a single trap are extended to the mul- 
tiple-trap case to determine all the above quantities. We examine 
convergence to asymptotic behavior as the lattice size increases. 
Connection with Witten-Sander irreversible particle-cluster aggre- 
gation is made by noting that this process corresponds to designat- 
ing all sites adjacent to the cluster as traps. Thus capture probabil- 
ities for different traps determine the proportions of the various 
shaped clusters formed. (Reciprocals of) associated average walk 
lengths relate to rates for various irreversible aggregation processes 
involving a gas of walkers and clusters. Results are also presented 
for some of these quantities. 


Diffusion-limited aggregation as a deterministic 
growth process, one 3 L.M.; Ramanlal, "P: hindu E. 
ics Departmen University of Michigan, Ann Arbor, 

Michigan 48109). Physical Review [Section] A: General Phys- 

No. 5, 3160-3163(Nov 1985). Contract FG02- 
S5ER45189, 

A set of deterministic continuum equations is proposed to 
represent diffusion-limited aggregation. A solution using a Green’s- 
function method gives growth very similar to discrete simulations. 
The growth equations have no external noise. The relationship to 
viscous fingering and other growth processes is explored. 


Composite anomalies in supergravity. Marcus, N. 
(California Univ., Berkele viet Dept. of Physics; Law- 
rence Berkeley Lab., CA (USA)). Physics Letters [Section] B; 
157: No. 5/6, 483. 388(25 Jul 1985). 
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It is argued that the vectors of N-extended supergravity 
theories should be thought of as self-dual tensor fields, and that 
they contribute to the anomalies of the (S)U(N) currents. Some im- 
plications of these anomalies are discussed. The total anomaly is 
found to vanish for N > 4, so the composite gauging scenario is 
consistent in these cases. 


Aharonov-Bohm effect: influence of the electrons’s 
ant aubcsaemanen the possibility of shielding. Peshkin, 
M. (Argonne National Lab., IL (USA)). pp 56-58 of Pro- 
ceedings of the international symposium foundations of 
=. mechanics in the light of new technology. Kame- 

chi, Susumu (Tsukuba Univ., Sakura, Ibaraki (Japan). Inst. 
of Physics); Ezawa, Hiroshi; "Murayama, Yasushi; Namiki, 
Mitio; Nomura, Sadao; Ohnuki, Yoshio; Yajima, Tatsuo 
(eds.). Tokyo, Japan; Physical Society of Japan (1984). 
(CONF-8308121—). 


From International symposium on foundations of quantum 
mechanics; Kokubunji, Japan = Aug 1983). 
Published in summary form only. 
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REFER ALSO TO CITATION(S) 6480 


6697 (ANL/MCS-TM—56) Projected Newton method 
for 1/sub p/ norm location problems, Calamai, P.H.; Conn, 
ALR. by ca National Lab., IL (USA)). Au 1985. Con- 
tract W-31-109-ENG-38. 37p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86003165. 

This paper is concerned with the numerical solution of con- 
tinuous minisum multifacility location problems involving the 1/sub 
p/ norm, where 1 < p < o. This class of problems is potentially 
difficult to solve because the objective function is not everywhere 
differentiable. After developing conditions that characterize the 
minimum of the problems under consideration, a second-order algo- 
rithm is presented. This algorithm is based on the solution of a 
finite sequence of linearly constrained subproblems. Descent direc- 
tions for these subproblems are obtained by projecting the Newton 
direction onto the corresponding constraint manifold. Univariate 
minimization is achieved via a linesearch which recog- 
nizes the possibility of first derivative discontinuity (and second de- 
rivative unboundedness) at points along the search direction. The 
algorithm, motivated by Calamai and Calamai and Conn and relat- 
ed to methods recently described by Overton and Dax, is shown to 
possess both global and quadratic convergence properties. Degener- 
acy can complicate the numerical solution of the subproblems. This 
degeneracy is identified, and a method for handling this degeneracy 
is outlined. An implementation of the algorithm, that exploits the 
intrinsic structure of the location problem formulation, is then de- 
scribed along with a discussion of numerical results. 35 refs., 7 tabs. 


(LBL—20290) Numerical solution of stochastic 
differential equations. Chang, C.C. (Lawrence Berkeley 
Lab., CA (USA)). Aug 1985. Contract AC03-76SF00098. 
illp. NTIS, PC A06/MF AO01; 1; GPO Dep. File Number 
DE86002875. 

We present numerical methods of high order accuracy for 
solving stochastic differential equations with constant diffusion co- 
efficients. Our analysis is performed in the Lz norm, which has the 
advantage of exhibiting the non-anticipating property of stochastic 
differential equations. For the scalar case, a second order method of 
Runge-Kutta type is derived, and in the case of a system, a similar 
method of order 1-1/2 is presented. By a method of Runge-Kutta 
type, we mean a one-step method where one needs only to evaluate 
the function involved at several different points. For the case of a 
system, we also present a method of Taylor series type, in which 
the derivatives of the function involved appear explicitly. The anal- 
ysis of this method in turn leads us to conjecture that the method 
of order 1-1/2 mentioned above and another simpler method of 
Runge-Kutta type have a second order accuracy in a weak sense. 
Finally, variance reduction techniques for evaluating the expecta- 
tions of functionals of the solution are discussed, and numerical ex- 
amples are presented. 
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6699 Reliability of calculations with the RSF algorithm. 
Hicks, H.R.; Carreras, B.A.; Holmes, J.A. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Journal of 
Computational Physics; 60: No. 3, 558-560(30 Sep 1985). 
Contract AC05-840R21400. 

The numerical stability is examined of plasma simulation re- 
sults obtained with the RSF code. (AIP) 


6590 COMMUNICATION, EDUCATION, 
HISTORY, AND PHILOSOPHY 


6700 (LA-tr—85-39) Forty years after the atom bomb. 
Mileikowsky, C. (Los Alamos National Lab., NM (USA)). 
1985. Contract W-7405-ENG-36. Translation source infor- 
mation not available . 10p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86002860. 

A brief summary is given of the development of the atomic 
bomb contrasting the German efforts with those of the Americans. 
(GHT) 
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REFER ALSO TO CITATION(S) 6155, 6699 


6701 (AD-A—157356/7/XAB) Hybrid mode and a clas- 
sification of beam-plasma instabilities. Memorandum report. 


Lau, Y.Y. (Naval Research Lab., ee DC (USA)). 
ee 1985. 39p. (NRL-MR—S5601). IS, PC A03/MF 


The interactions of an electron beam with a background 
plasma are classified according to the beam energy and to the rela- 
tive density of the beam and the plasma. Both the electron beam 
and plasma are assumed to be cold, unmagnetized, collisionless, and 
all equilibrium self-fields are assumed negligible. Emphasis is placed 
on the dynamical coupling of longitudinal and transverse motions 
as a result of relativistic and electromagnetic effects. Over many 
orders of magnitudes, it was found that the parameter space may be 
divided into just a few domains, with different instability mecha- 
nisms. The boundaries separating these domains are given, together 
with the instability growth rates and the characteristic wave 
number of the instability within each of these domains. This classifi- 
cation thus provides and immediate assessment of the nature speci- 
fied. In addition to the classical two-stream instabilities and the 
Weibel-type instabilities, a new mode, temporarily called the hybrid 
mode, is discovered: the hybrid mode is dominant when the elec- 
tron beam is highly relativistic. Several examples are provided of 
current interest to demonstrate the use of this classification. The re- 
sults have been tested against the dispersion relationship given by 
Tajima, Jones and Shoucri. Effects of a finite beam are discussed. 


6702 (CONF-850806—3) Varieties of sawtooth behavior 
in TFTR plasmas. Pare, V.K.; McGuire, K.; Colchin, R.J.; 
Efthimion, P.C.; Fredrickson, E.; Hill, K.W.; Taylor, G.; 
Sauthoff, N.R. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). 1985. Contract AC05-840R21400. 8p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002219. 

From Course and workshop on basic physical processes in 
fusion plasmas; Varenna, Italy (26 Aug 1985). 

The side-viewing soft-x-ray camera on the Tokamak Fusion 
Test Reactor (TFTR) has made possible the observation of several 
different forms of sawtooth oscillation, which can be categorized 
according to their position in the plasma, sequence of occurrence, 
and patterns of associated MHD oscillation. Some insight into the 
plasma conditions involved can be gained by examining the wave- 
forms in detail, along with electron temperature profiles from elec- 
tron cyclotron emission measurements. 
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6703 (CONF-8509196—1) Experiments on electron- 
impact excitation and ionization of ions. Phaneuf, R.A. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 
840OR21400. 66p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE86002220. 

From NATO advanced study institute on physics of elec- 
tron-ion and ion-ion collisions; Han sur Lesse, Belgium (30 Sep 
1985). 

: The present review covers some of the fundamental aspects 
of electron-impact ionization. Highlights are described of some of 
the important experimental results which have been produced since 
1981. €MOW) 


6704 (DOE/ET/53088—199) Diamagnetic stability limit 
for hot particle plasmas, Berk, H.L.; Zhang, Y.Z. (Texas 
Univ., Austin (USA). Inst. for Fusion Studies). Oct 1985. 
Contract FG05-80ET53088. 41p. (IFSR—199). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86003127. 

The "layer" precessional mode is analyzed at arbitrary drift 
reversal by using a cylindrical model with embedded currents 
which simulate the role of field line curvature in actual mirror ex- 
periments. New effects are included by taking into account the 
Landau damping arising from the spread of hot particle drift orbits. 
It is found that the mode is destabilized slightly below the value 
that drift reversal is achieved. Its growth rate is proportional to 
N~‘ where N~? is a coupling constant. In addition we describe the 
unstable interaction of the precessional layer mode with surface 
waves which can propagate below and above the ion cyclotron fre- 
quency. Below the ion cyclotron frequency the surface wave re- 
sembles the Alfven wave, while above the ion cyclotron frequency 
the surface wave resembles a whistler wave. 


(DOE/ET/53088—217) Local effect of equilibrium 
current on tearing mode stability. Cozzani, F. (Texas Univ., 
Austin (USA). Inst. for Fusion Studies). Dec 1985. Contract 
FG05-80ET53088. 106p. (IFSR—217). NTIS, PC A06/MF 
A01; GPO Dep. File Number DE86002641. 


Thesis. 

The local effect of the equilibrium current on the linear sta- 
bility of low poloidal number tearing modes in tokamaks is investi- 
gated analytically. The plasma response inside the tearing layer is 
derived from fluid theory and the local equilibrium current is 
shown to couple to the mode dynamics through its gradient, which 
is proportional to the local electron temperature gradient under the 
approximations used in the analysis. The relevant eigenmode equa- 
tions, expressing Ampere’s law and the plasma quasineutrality con- 
dition, respectively, are suitably combined in a single integral equa- 
tion, from which a variational principle is formulated to derive the 
mode dispersion relations for several cases of interest. The local 
equilibrium current is treated as a small perturbation of the known 
results for the m = 2 and the m = 1 tearing modes in the colli- 
sional regime, and the m = 2 tearing mode in the semicollisional 
regime; its effect is found to enhance stabilization for the m = 2 
drift-tearing mode in the collisional regime, whereas the m = 1 
growth rate is very slightly increased and the stabilizing effect of 
the parallel thermal conduction on the m 2 2 mode in the semi- 
collisional regime is slightly reduced. 


6706 (GA-A—18189) Energy confinement in Doublet 
III. Ohkawa, T.; Stambaugh, R.D. (GA Technologies, Inc., 
San Diego, CA (USA)). 1985. Contract AC03-84ER51044. 
18p. (CONF-850927—9). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE86002492. 
From 12. European conference on controlled fusion and 
plasma physics; Budapest, Hungary (2 Sep 1985). 
tudies of ion confinement in Doublet III show that the ion 
thermal diffusivity chi/sub i/ exceeds the neoclassical value by a 
factor of two to four at r = 0.2a increasing to a factor of ten at r 
= 0.7a. It appears that chi/sub e/ and chi/sub i/ are always closely 
equal, suggesting turbulence underlies the diffusion. Scaling data 
for energy confinement time dependence on heating power, density, 
current, and toroidal field are reviewed to constrain the formulation 
of a transport model base on turbulence. A model based on trapped 
electron turbulence is proposed which produces the correct scaling 
behavior of tau/sub E/ in both low and high collisionality regimes. 


a 
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6707 (LA—10528-MS) Multipoint Thomson scattering 
system and measurements on the Los Alamos spheromak com- 
pact toroid experiment. Gribble, R.; Jarboe, T.R.; Hoida, 
H.W.; Lipson, J.; Newman, E.W. (Los Alamos National 
Lab., NM (USA)). Sep 1985. Contract W-7405-ENG-36. 
13p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86003297. 

A multipoint Thomson scattering system providing radial 
electron temperature and density profiles of plasma in a single shot 
is an on-line diagnostic on the spheromak device of CTX. The 
system includes a 22-joule, dual-beam ruby laser, large collection 
optics, and a spectrophotometer that contains a 40-mm dual chev- 
ron micro-channel-plate image intensifier tube as shutter and first 
stage of light amplification. A unique method of calibration that 
uses an 870-mm-long tungsten rod light source for instrument trans- 
mission and linearity measurements is described. Examples of data 
and temperature profiles are presented. 


6708 (ORNL/TM—9705) Potential measurements in 
tandem mirrors. Glowienka, J.C. (Oak Ridge National Lab., 
TN (USA)). Nov 1985. Contract AC05-84OR21400. 19p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86002902. 

The US mirror program has begun conducting experiments 
with a thermal barrier tandem mirror configuration. This configura- 
tion requires a specific axial potential profile and implies measure- 
ments of potential for documentation and optimization of the con- 
figuration. This report briefly outlines the motivation for the ther- 
mal barrier tandem mirror and then outlines the techniques used to 
document the potential profile in conventional and thermal barrier 
tandem mirrors. Examples of typical data sets from the world’s 
major tandem mirror experiments, TMX and TMX-U at Lawrence 
Livermore National Laboratory (LLNL) and Gamma 10 at Tsu- 
kuba University in Japan, and the current interpretation of the data 
are discussed together with plans for the future improvement of 
measurements of plasma potential. 


6709 (UCRL—15722) Raman scattering and associated 
fast electron production. Final technical report, April 16, 
1984-April 15, 1985. Brooks, R.D.; Pietrzyk, Z.A. (Washing- 
ton Univ., Seattle (USA)). Aug 1985. Contract W-7405- 
ENG-48. 33p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86002623. 

High energy electrons in plasmas have been attributed to 
various causes including trapping by electron plasma waves created 
by stimulated Raman scattering. A theory, consistent with experi- 
mental results, based on the acceleration of trapped electrons by 
such electron plasma waves as they propagate in the presence of a 
density gradient away from the region where they are created is 
presented. Single particle simulations show accelerating voltages as 
high as 20 GV/m. 


6710 Increased particle confinement observed with the 
use of an external dc bias field in a spheromak experiment. 
Barnes, C.W.; Hoida, H.W.; Henins, I.; Fernandez, J.C.; 
Jarboe, T.R.; Marklin, G.J. (Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Physics of Fluids; 28: 
No. 12, 3443-3446(Dec 1985). 

Spheromaks are formed in a mesh flux conserver in the pres- 
ence of an external dc bias magnetic field. The particle confinement 
is improved when the spheromak separatrix is put inside the metal 
mesh by the application of positive bias flux. The spheromaks 
remain stable to tilt instabilities with ratios of bias-to-spheromak 
flux of up to 47 +- 7%. 


6711 Long-time evolution approximation for a quasi-one- 
dimensional plasma system. Caramana, E.J. (Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physics 
of Fluids; 28: No. 12, 3557-3566(Dec 1985). 

The long-time evolution of a plasma through a series of equi- 
librium states for the case of the field-reversed configuration (FRC) 
is considered. A formulation of the transport model in magnetic 
flux variables is given for the approximate geometry where the 
magnetic field lines are straight. Thus a complicated two-dimen- 
sional elliptic differential equation amenable only to numerical solu- 
tion is avoided. Radial force balance is enforced pointwise while 
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axial force balance is enforced only globally. The equations formu- 
lated ir ‘his manner are relatively simple; some of their salient fea- 
tures are discussed. Although a particular plasma—magnetic field 
configuration is considered, the type of analytical method presented 
is more general and applies to other coupled initial-boundary value 
problems. The absence of complicated geometry and flux surface 
averaging involved for other systems makes the essential aspects of 
the transformations employed transparent. 


6712 Toroidally linked mirrors. Strauss, H.R.; Fried- 
land, L.; Kishinevsky, M. (Courant Institute of Mathemati- 
cal Sciences, New York University, New York, New York 
10012). Physics of Fluids; 28: No. 12, 3594-3597(Dec 1985). 
Contract AC02-76ER03077. 

Mirrors linked by toroidal segments may be stabilized by 
ponderomotive force produced by electromagnetic waves at the 
ion-cyclotron frequency. This may provide a simple alternative to 
tandem mirrors and bumpy tori. Approximate calculations of equi- 
librium, stability, and diffusion are given. 


6713 One-dimensional model for lower-hybrid current 
drive including perpendicular dynamics. Fuchs, V.; Cairns, 
R.A.; Shoucri, M.M.; Hizanidis, K.; Bers, A. (Projet Toka- 
mak, Institut de Recherche d’Hydro-Quebec, Varennes, 
Quebec, Canada JOL 2P0). Physics of Fluids; 28: No. 12, 
3619-3628(Dec 1985). Contract AC02-78ETS51013. 

The two-dimensional (velocity space) Fokker-Planck equa- 
tion for lower-hybrid current drive is approximated by its perpen- 
dicular moments hierarchy closed in the second moment equation. 
The closure is derived on the basis of a distribution function com- 
posed of a central thermal Maxwellian plus a perpendicularly 
broadened distribution of fast particles that are diffused into, and 
pitch-angle scattered out of, the quasilinear plateau region. The re- 
sulting one-dimensional model reproduces the relevant features of 
the solutions obtained from numerically integrating the two-dimen- 
sional Fokker-Planck equation. An analytic estimate of the perpen- 
dicular temperature on the plateau and the plateau height as a func- 
tion of spectrum width and position is presented. Also predicted are 
the current density generated and its figure of merit (the current 
density per unit power density dissipated). 


6714 Kinetic stability properties of nonrelativistic non- 
neutral electron flow in a planar diode with applied magnetic 
field. Davidson, R.C.; Uhm, H.S. (Plasma Fusion Center, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Physical Review [Section] A: General Physics; 
32: No. 6, 3554-3565(Dec 1985). 

The linearized Vlasov-Poisson equations are used to investi- 
gate the electrostatic stability properties of nonrelativistic non-neu- 
tral electron flow in a planar diode with cathode located at x = 0 
and anode at x = d. The electron layer is immersed in a uniform 
applied magnetic field Boe/sub z/, and the equilibrium flow veloci- 
ty V/sub y/b°(x) is in the y direction. Stability properties are cal- 
culated for perturbations about the choice of self-consistent Vlasov 
equilibrium f/sub b/°(H,P/sub y/) = (n/sub b//27m)5 (H)8(P/sub 
y/), which gives an equilibrium with uniform electron density (n/ 
sub b/ = const) extending from the cathode (x = 0) to the outer 
edge of the electron layer (x = x/sub b/). Assuming flute perturba- 
tions (partial/partialz = 0) of the form Sphi(x,y,t) = Sphi-circum- 
flex/sub k/(x)exp(iky -iwt), the eigenvalue equation for dphi-cir- 
cumflex/sub k/(x) is simplified and solved analytically for long- 
wavelength, low-frequency perturbations satisfying kx/sub b/< <1 
and ‘w-kV/sub d/’? << <w/sub v/*equivalentw/sub c/? -omega-cir- 
cumflex/sub pb/*. This gives a quadratic dispersion relation for the 
complex oscillation frequency w. 


6715 Nonambipolar radial particle transport in a tandem 
mirror. Hooper E.B. Jr.; Cohen, R.H.; Correll, D.L.; Gil- 
more, J.M.; Grubb, D.P. (Lawrence Livermore National 
Laboratory, University of California, Livermore, California 
94550). Physics of Fluids; 28: No. 12, 3609-3618(Dec 1985). 
Contract W-7405-ENG-48. 

Nonambipolar transport has been measured in the tandem 
mirror TMX-U [Phys. Rev. Lett. 53, 783 (1984)] by applying 
charge conservation to the measured electron currents to the end 
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walls. The resulting confinement time tau/sub perpendicular/ is 
found to depend upon the central-cell potential phi approximately 
as tau/sub perpendicular/(msec) = 3phi(kV)~2 The transport rate, 
deduced from the data, agrees to within a factor of 1—5 with reso- 
nant-transport theory applied to the measured plasma parameters. 
Attempts to include radial effects by modeling the plasma self-con- 
sistently using resonant transport are less successful; near the axis 
the transport coefficients become too small to explain the equilibri- 
um. Modeling using an ad hoc phi~? law for the transport coeffi- 
cients is more successful. 


6716 Dispersion functional for multidimensional equilib- 
ria. Lewis, H.R.; Barnes, D.C.; Schwarzmeier, J.L.; Seyler, 
C.E. (Los Alamos National Laboratory, Los Alamos, New 
ie 87545). Physics of Fluids; 28: No. 12, 3546-3556(Dec 

Numerical study of the linear stability of plasmas is very dif- 
ficult when one or more of the plasma species is collisionless and 
the equilibrium is multidimensional, that is, characterized by two or 
more nonignorable spatial coordinates. The problem arises, for ex- 
ample, in evaluating kinetic stabilizing effects on the internal tilting 
mode (an n = 1 ballooning mode) in field-reversed configurations. 
In this paper, the Laplace transform of the perturbation distribution 
function for a collisionless species is derived for all classes of phase- 
space trajectories and used to construct the dispersion functional 
for multidimensional equilibria. The kinetic part of the dispersion 
functional is expressed in terms of the Laplace transform of auto- 
correlation functions with respect to a certain delay time. It is 
shown how to obtain the same result formally by using Liouville 
eigenfunctions. For the case of the Vlasov-fluid model, the disper- 
sion functional is transformed in a way that is particularly appropri- 
ate for computation of the kinetic stability of field-reversed configu- 
rations to the internal tilting mode. 


6717 Kinetic theory 

mas in tokamaks excited with el waves in the 
ion-cyclotron range of frequencies. Kerbel, G.D.; McCoy, 
M.G. (National Magnetic Fusion Energy Computer Center, 
Lawrence Livermore National Laboratory, Livermore, 
California 94550). Physics of Fluids; 28: No. 12, 3629- 
3653(Dec 1985). 

A description of a bounce-averaged Fokker—Planck quasi- 
linear model for the kinetic description of tokamak plasmas is pre- 
sented. The nonlinear collision and quasilinear resonant diffusion 
operators are represented in a form conducive to numerical solution 
with specific attention to the treatment of the boundary layer sepa- 
rating trapped and passing orbit regions of velocity space. The nu- 
merical techniques employed are detailed insofar as they constitute 
significant departure from those used in the conventional uniform 
magnetic field case. Examples are given to illustrate the combined 
effects of collisional and resonant diffusion. 


and simulation of multispecies plas- 
lectromagnetic 


6718 Production of dense, cool plasmas by resonance 
pumping of sodium vapor. Landen, O.L.; Winfield, R.J.; Bur- 
gess, D.D.; Kilkenny, A.J.D.; Lee, R.W. (Blackett Labora- 
tory, Imperial College, London SW7 2BZ, United King- 
dom). Physical Review [Section] A: General Physics; 32: No. 5, 
2963-2971(Nov 1985). Contract W-7405-ENG-48. 

High-electron-density, low-temperature plasmas have been 
produced with a minimum of 1 electron per Debye sphere by high- 
power, short-pulse resonant laser pumping of dense (10**—4 x 1017 
cm~*) sodium vapor. The recombining plasmas were diagnosed by 
time-resolved emission spectroscopy. Electron densities between 0.5 
x 10'€ and 2.2 x 10'* cm™* were inferred from widths and shifts of 
allowed lines and intensities of forbidden components. Electron 
temperatures between 0.2 and 0.3 eV were calculated from relative 
line intensities, since all states above 3d were shown to be in partial 
local thermodynamic equilibrium. Such low temperatures coupled 
with other experimental evidence suggested that laser-induced asso- 
ciative ionization involving atoms in the 3p state was the dominant 
ionization mechanism. 
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6719 Resistive ballooning modes in helical axis stellara- 
tors. Cooper, W.A.; Depassier, M.C. (Fusion Energy Divi- 
sion, Oak Ridge National Laboratory, P.O. Box Y, Oak 
Ridge, Tennessee 37831). Physical Review [Section] A: Gener- 
al Physics; 32: No. 5, 3124-3125(Nov 1985). Contract ACO0S5- 
840R21400. 

The helical nature of the magnetic axis induces a curvature 
component that drives resistive ballooning modes, which scale as 
the resistivity to the third power in a helical axis stellarator. 


6720 The TFTR charge exchange diagnostic software 
systems. Lagin, L.; Bergin, W.; Medley, S. (Princeton 
Plasma Physics Laboratory, Princeton University, Prince- 
ton, NJ). JEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 4, 1268- 
1271(Aug 1985). 

This paper describes the applications software systems for 
computer control and monitoring of diagnostic hardware, and for 
data acquisition and analysis of the TFTR (Tokamak Fusion Test 
Reactor) Charge Exchange diagnostics. The TFTR Charge Ex- 
change diagnostics are comprised of two autonomous systems, each 
consisting of up to six independent analyzer modules viewing the 
plasma at different angles and toroidal locations. Each system will 
have the capability of acquiring up to 2.5 megabytes of raw data 
for each shot. Users will have the capability of controlling all ana- 
lyzers, and analyzing hydrogen mass species for up to ten analysis 
pulse time regions for multiple plasma shots. These features make 
the Charge Exchange systems among the largest diagnostic applica- 
tions software systems on TFTR. 


6721 Stellarator hybrids. Fyurt, G.P.; Lyudesher, K. 
(Princeton Univ., NJ, USA). Fizika Plazmy (Moscow); 11: 
No. 1, 5-12(Jan 1985). (in Russian). 

For English translation see the journal Soviet Journal of 
Plasma Physics (USA). 

A possibility of using the stellarator principle of plasma con- 
finement by imposing screw windings for improvement of proper- 
ties of other magnetic traps is studied. The tokamak-stellarator, 
ping-stellarator hybrids are considered in brief, and two new op- 
tions: hybrid of compact torus with a stellarator and hybrid of an 
open trap with a stellarator are pointed out. Model calculations 
demonstrating the feasibility of developing closed magnetic surfaces 
with the use of screw windings of finite length are carried out for a 
compact torus design. 


6722 Beta and confinement experiments on the Doublet- 
3 with high power neutral beam heating. De-Bu, Dzh.K.; Ar- 
mentraut, K.Dzh.; Baur, Dzh.F. (General Atomic Co., San 
Diego, CA, USA). Fizika Plazmy (Moscow); 11: No. 1, 68- 
82(Jan 1985). (In Russian). 

For English translation see the journal Soviet Journal of 
Plasma Physics (USA). 

Results are dicussed of experiments on investigation into lim- 
iting beta values and energy lifetime in discharges with a limter and 
with a diverter at a power of neutral beam heating up to 7.5 MW. 
Both extremes for the ballooning modes have been studied at q's 
(large Bsub(T), small Bsub(p)) and at high q's (small Ssub(T), large 
Bsub(p)). The limits theoretically predicted for the ballooning 
modes were not exceeded in discharges discontinued by breakways. 
The difference from the stability threshold for ideal ballooning 
modes made up not more than 20%. Studies on the energy lifetime 
show that the quantity tausub(E) grows linearly with the plasma 
current and decreases with a growth in the beam power, though it 
is noted that at high power levels tausub(E) probably approaches a 
certain asymptotic value. It is found that the diverter configuration 
permits to attain approximately twice as large confinement time as 
compared with the limiter. An analysis of the transport processes 
shows that the electron thermal conduction, which in diverter dis- 
charges is 2-3 times as low as that in limiter ones at comparable 
parameters, is the main mechanism of heat losses. A strong correla- 
tion is observed between the confinement improvement and the in- 
crease in the gap between the limiter and separatrix. 
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6723 Global conditions and electron energy transport. 
Koppi, B. (Massachusetts Inst. of Tech., Cambridge, USA). 
pi Plazmy (Moscow); 11: No. 1, 83-90(Jan 1985). (in Rus- 
sian 

For English translation see the journal Soviet Journal of 
Plasma Physics (USA). 

Possible transport coefficients for description of electron 
energy confinement in a high-temperature tokamak plasma for dif- 
ferent heating sources are being discussed. Changeover of magnetic 
force lines is assumed to be the main microscopic process resulting 
in current density and electron temperature redistribution. Instabil- 
ities caused by the current or pressure gradient at a strong addition- 
al heating are supposed to result in changeover. 


6724 High-velocity projectile-stabilized z-pinch. Winter- 
berg, F. (Nevada Univ., Reno (USA). Desert Research 
Inst.). Beitraege aus der Plasmaphysik; 25: No. 2, 117- 
123(1985). 

A high current z-pinch can be stabilized by a thin long pro- 
jectile accelerated to a few km/sec, if the projectile is shot through 
the core of the pinch. Furthermore, as a result of the thermomagne- 
tic Nernst effect both the heat conduction and radiation losses at 
thermonuclear temperatures are sufficiently small. The stabilized 
pinch configuration can therefore be used for the controlled release 
of large amounts of thermonuclear energy from a dense plasma. 
The needed projectile velocity of a few km/sec can be already 
reached with chemical propulsion. 


6725 Alpha-driven currents in Tokamak reactors. 
Gouge, M.J.; Bhadra, D.K.; Hively, L.M. (US t. of 
Energy, Oak Ridge Operations, Oak Ridge, TN). Fusion 
Technology; 6: No. 3, 537-542(Nov 1984). 

The effects of producing a net toroidal current in the Fusion 
Engineering Device (FED-A) by using an input magnetosonic (or 
fast) wave to modify the alphaparticle velocity distribution function 
through momentum transfer via the transit time damping process 
are studied. The alpha-particle distribution becomes anisotropic, 
producing a net current through collisions with the background 
electrons. The fast wave is found to be accessible, and resonances 
at cyclotron harmonics and the ion-ion hybrid layer can be mini- 
mized by choosing w about 4m /sub CD/ , where w /sub CD/ is 
the deuterium cyclotron frequency. The calculation is based on an 
alpha-particle velocity distribution function accounting for slowing 
down against the background plasma electrons. The efficiency of 
the process is found to compare favorably with lower hybrid cur- 
rent drive, but the magnitude of the induced current falls short of 
the FED-A design current with the assumed value of the wave par- 
allel magnetic field. 


6726 Data management facility for JT-60. Ohasa, K.; 
Kurimoto, K.; Mochizuki, O. (Japan Atomic Energy Re- 
search Inst.). pp 412-413 of Fusion engineering. New York, 
NY; IEEE (Dec 1983). (CONF-831203—). 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

This study considers the Data Management Facility which is 
provided for unified management of various diagnostics data with 
JT-60 experiments. This facility is designed for the purpose of data 
access. There are about 30 kinds of diagnostic devices that are clas- 
sified by diagnostic objects equipped for JT-60 facility. It gathers 
the diagnostic date about 10 Mega Byte per each discharge. Those 
diagnostic data are varied qualitatively and quantitatively by experi- 
mental purpose. Other fundamental information like discharge con- 
dition, adjustive value for diagnostic devices is required to process 
those gathered data. 


6727 Invited paper: the Advanced Toroidal Facility-1. 
Jernigan, T.C. (Oak Rid; Ridge National Laboratory, Oak Ridge, 
Tennessee). pp 139 of 1983 IEEE International Conference 
on Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The hevineea Toroidal Facility-1 (ATF-1) is a proposed 

experimental facility designed to test toroidal confinement concepts 
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which promise steady-state, high beta operation. Initially the device 
will be configured as a torsatron, which can be upgraded to a toka- 
mak at ORNL. Studies of confinement and transport in ATF-1 in- 
clude: Monte Carlo orbit and transport calculations, analytic model- 
ing of diffusion coefficients, ORNL WHIST transport code calcula- 


‘tions, and perpendicular ion cyclotron resonance heating. These 


studies examine the role of self-consistent electric fields, finite beta, 
and the actual magnetic geometry on ATF-1 transport. 


6728 PLT data reduction procedures. Hovey, J. (Plasma 
Physics Laboratory, Princeton University, Princeton, New 
p 100 of 1983 IEEE International Conference on 
ience. New York, NY; IEEE (1983). (CONF- 


Jersey). 
Plasma 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

This paper describes the computer programs that are used in 
the graphical reduction of data for the Princeton Large Torus. Sev- 
eral data reduction stages are described. The complete plasma is 
documented on a single display page to identify specific plasma 
shots which have the relevant diagnostics and plasma conditions. 
The physical quantities graphed can be results from the diagnostic 
programs that run during the PLT shot cycle. A secondary analysis 
level helps to correlate, quantify, and compare any of the raw ar- 
chived signals or basic plasma parameters with other data from that 
shot or similar data from preceding shots. Some of the procedures 
available are Fourier analysis, cross correlation, filtering, differenc- 
ing and averaging. 


6729 NEUCG2: two species neutral transport code. 
Stockdale, R.E. (GA Technologies Inc., San Diego, Califor- 
nia). pp 100 of 1983 IEEE International Conference on 
Plasma Science. New York, NY; IEEE (1983). (CONF- 

830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts only. 


NEUCG2 is a fast, one- or two-hydrogenic species neutral 
transport code in one-dimensional cylindrical geometry. The code 
models charge exchange and ionization processes, as well as neutral 
volume sources such as recombination and neutral beam charge ex- 
change. It included options for neutral diagnostics such as calcual- 
tion of the spectrum of neutrals leaving the plasma and calculation 
of parallel momentum transfer by the neutrals. Application of the 
code to a plasma transport code is illustrated. On a Cray computer, 
one and two species cases require one-quarter and one-half cpu 
second, respectively. Approximation to the reaction cross-sections 
limits the model to particles with energy below about 5 key. 


Growth of the hydromagnetic Rayleigh-Taylor in- 
stability from a realistic spectrum of foil perturbations. 
Montry, G.R.; Beig, K.W.; Hussey, T.W. (Sandia National 
Laboratories, ‘Albuquerque, New Mexico). pp 108 of 1983 
IEEE International Conference on Plasma Science. New 
York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 
Abstracts Only. 


In this paper, "detailed measurement of actual foil periurba- 
tions have been made and a Fourier analysis of the results has been 
performed. The Fourier amplitudes of different wavelengths have 
been linearly mapped into thermalization time using the results 
from a nonlinear instability code. This, coupled with an understand- 
ing of the cutoff mechanisms at short wavelength, allow the author 
to predict the most damaging wavelength and to estimate its effect. 


6731 A model for the saturation of the hydromagnetic 
Rayleigh-Taylor instability. Roderick, N.F.; Hussey, T.W. 
(University of New Mexico, Albuquerque, New Mexico). 
pp 108 of 1983 IEEE International Conference on Plasma 
Science. New York, NY; IEEE (1983). (CONF-830590—). 
From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 
Abstracts Only. 
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A model for the saturation of the hydromagnetic Rayleigh- 
Taylor instability is presented in this paper. This instability is 
caused by the reduction of driving current in the bubble region be- 
tween the spikes formed as the instability develops. Simple analytic 
models have been developed to verify and quantify these predic- 
tions. These models have been compared with two dimensional 
magnetohydrodynamic simulations for imploding plasma shells and 
give good agreement with more detailed calculations. 


6732 A search for the optimum current driver for 
steady-state Tokamak reactors. Wong, K.L.; Ono, M. 


(Princeton University). pp 38 of 1983 IEEE International 
Conference on Plasma 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
nee © Mr USA er May 1983). 


ience. New York, NY; IEEE 


This pa paper a detailed ray tracing calculations for the 
lower hybrid wave, fast wave, and ion Bernstein wave with reac- 
tor-like parameters. The merits of these modes are compared in 
terms of wave accessibility and efficiency. It is found that each of 
the three modes has its own problems even under ideal situations. 
The lower hybrid wave is the most effective mode to plateau the 
electron distribution function, but it has difficulty reaching the 
plasma center. Fast waves have good penetration only at low fre- 
quencies, and ion Bernstein waves can penetrate very well particu- 
larly for low n. It is suggested that the difficulty lies in the fact 
that, for ion Bernstein wave, n changes sign along its trajectory. 


6733 A comparison of ICRH antenna designs for the se- 
lective excitation of plasma isotopes. Myer, R.; Moffa, P.; 
Thomson, J. (TRW Energy Research Center, Redondo 
Beach, California). pp 70-71 of 1983 IEEE International 
Conference on Plasma Science. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The separation of plasma isotopes using ion cyclotron reso- 
nance heating (ICRH) has been successfully demonstrated for sev- 
eral metallic elements. In the Plasma Separation Process (PSP) a 
plasma streams through a uniform magnetic field region where an 
oscillating electromagnetic field is tuned to the gyrofrequency of 
the isotope species to be separated. Because of its larger Larmor 
radius the energized species can be separated from the plasma 
stream. The design of the ICRH antenna has a significant impact on 
the overall performance of the separation process. The authors 
present a theoretical comparison of different ICRH antenna designs 
and evaluate the relative merits of each with regard to field pene- 
tration and excitation selectivity. 


6734 Characteristics of beam heated expanded boundary 
divertor discharges. Ohyabu, N.; DeBoo, J.C.; Ejima, S.; 
Petrie, T.W.; Stambaugh, R.D.; Strait, E.J. (GA Technol- 
ogies Inc., San Diego, California). pp 52 of 1983 IEEE 
International Conference on Plasma Science. New York, 
NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Beam heated discharges with high heating efficiency similar 
to ASDEX H-mode discharges have been obtained in the expanded 
boundary divertor (XB) discharges in Doublet III for wide ranges 
of plasma parameters. H-mode discharges are produced when the 
configuration is changed from a limiter discharge to an XB dis- 
charge, i.e., the recycling location shifts from the limiter region to 
the divertor region. One of the important features of the beam 
heated XB discharge is an increase of the average density during 
beam injection, indicating that particle confinement (/tau/ /sub p/ ) 
also improves in such discharges. The divertor also lowers impurity 
radiation power, but this does not seem to play a key role in pro- 
ducing the H-mode because a substantial increase of radiative 
power due to Ar injection does not alter the features of the H- 
mode. Compared to limiter discharges, beam heated expanded 
boundary discharges may exhibit up to a factor of two improve- 
ment in energy confinement time. 
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6735 Variations in heating quality with neutral beams in 
PLT. Strachan, J.D.; Solowitch, H. (Plasma Physics Labo- 
ratory, Princeton University, Princeton, New Jersey). pp 52 
of 1983 IEEE International Conference on Plasma Science. 
New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Neutral beam heating experiments in PLT have experienced 
roughly a “factor-of-two” variation in the ion heating between dif- 
ferent run sequences. For this paper, a data base was formed to cor- 
relate the charge exchange ion temperature with the electron tem- 
perature and electron density profiles during the beam heating. The 
ion heating quality was uncorrelated with the density profile. For 
low beam powers, (P /sub B/ < 0.7 MW) the density profile re- 
mained parabolic, while for high beam powers, the density profile 
becomes more peaked up to fourth order parabolic. 


6736 Magnetic spectrometer employing a Rutherford 
scattering foil for intense proton beam energy measurements. 
Leeper, R.J.; Hebron, D.E.; Johnson, D.J.; Lee, J.R.; 
Roose, L.D.; Stygar, W.H. (Sandia National Laboratories, 
Albuquerque, NM). pp 110 of 1983 IEEE International 
Conference on Plasma Science. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A time-resolved magnetic spectrometer employing a gold 
Rutherford scattering foil has been successfully employed to meas- 
ure for the first time the energy spectrum of an intense high current 
density proton beam. The spectrometer operates by allowing a 
direct high brightness proton beam to Rutherford scatter through 
90 degrees from a thin gold foil (2500 A degrees) into the spec- 
trometer. A Monte Carlo code is written which simulates proton 
trajectories through the spectrometer and enables a complete deter- 
mination of the spectrometer’s resolution and sensitivity. Data from 
this Proto I experiment are presented. 


6737 Effective mass number of a multicomponent ion 
beam. Fasolo, J. (GA Technologies Inc., San Diego, Cali- 
fornia). pp 66 of 1983 IEEE International Conference on 
Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The authors discuss the occasional misuse of an expression 
created to describe the effective mass number M of a multicompon- 
ent ion beam. This expression, which can be written in the form M 
= i if /sub i/ , where f /sub i/ is the mass i fraction of the ion 
beam, is plausible, since it gives the correct value of M when all 
but one of the component currents is set to zero. It is, the author 
asserts, incorrect. The error in using this expression can be large 
when, for example it is applied to a hydrogen ion beam with signifi- 
cant amounts of heavy ion contaminants. Since occasional use of 
the incorrect expression still occurs, the authors present in detail a 
derivation of the correct expression. 


6738 Computer simulations of Raman forward scatter- 
ing. Mori, W.; Dawson, J.M.; Joshi, C. (University of Cali- 
fornia at Los Angeles, California). " of 1983 IEEE 
International Conference on Plasma Science. New York, 
NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The authors have carried out computer simulations employ- 
ing a 17/2 D relativistic electromagnetic PIC cole to investigate 
pertinent properties of Raman forward scattering (RFS). In particu- 
lar, an investigation and comparison are made of the effects on 
RFS of laser light traveling up and down linear density gradients. 
This has relevance in both laser fusion and laser electron accelera- 
tor schemes. In other simulations, the linear homogeneous growth 
rate of RFS is studied by indirect method. 
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6739 Time extension of mixed-CT experiments in 
RECE-Christa. Parker, M.R.; Fleischmann, H.H.; Hopman, 
H.; Taggart, D.P. (Cornell University, Ithaca, New York). 
pp 122 of 1983 IEEE International Conference on Plasma 
Science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Experiments are conducted in the RECE-Christa device to 
test the expected MHD stability, in particular the tilt stability, of 
“mixed-CT” configurations in which ring currents are carried by 
large orbit fast electrons as well as cold plasma. The present effort 
aims at extending the timescale of the experiments. A new larger 
transformer coil was built and installed on the axial center conduc- 
tor. Coil parameters are described in the paper, and findings show 
that more careful tuning of machine parameters is required to avoid 
losses and get field-reversing rings to the low density region down- 
stream. 


6740 Electron density measurements with 9-channel 
microwave interferometer on EBT-S. Uckan, T. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee). pp 83 of 1983 
IEEE International Conference on Plasma Science. New 
York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Measurements of the mean electron line density are carried 
out at various radii by using a 9-channel 70-GHz microwave inter- 
ferometer on the ELMO Bumpy Torus-Scale (EBT). The micro- 
wave beam is injected into the EBT cavity vertically through a 
standard gain horn with a metallic lens for better directivity. This 
system has a fast respond time which is useful for obtaining time 
dependent profiles. Results are discussed. 


6741 Invited paper: recent results from the Toroidal 
Cusp Experiment. Rhodes, M.; Dawson, J.; Luhmann, N.C.; 
Peng, Gr > Ratliff, S. (UCLA, Los Angeles, California). pp 
116-117 of 1983 IEEE International Conference on Plasma 
Science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The Toroidal Cusp Experiment is a novel plasma confine- 
ment device in which a plasma is produced and confined in a 46 
pole cusp shaped magnetic field. The field was originally produced 
by poloidal rings of permanent magnets mounted on a stainless steel 
torus of square crosssection, and more recently by iron pole elec- 
tromagnets. Recent results presented show: the scaling of plasma 
parameters with cusp field strength and spacing, high speed pho- 
tography of the plasma, spectral studies of plasma density fluctua- 
tions, and high frequency wave activity. 


6742 Radiation measurements using filtered pyroelectric 
detectors on PLT during LH current drive, ICRF and NB 
heating. Toyama, H.; Bernabei, S.; Chu, T.K.; Efthimion, P 
Hooke, W.; Hosea, J.; Hovey, J.; Hwang, D.; Jobes, F.; 


Motley, R. (Princeton University, Princeton, New Jersey). 
pp 111 of 1983 IEEE Interation Conference on Plasma Sci- 
ence. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

In this paper, several pyroelectric detectors made of LiTaO; 
are used on PLT to obtain the radiation levels and profiles during 
plasma discharges with LH current drive, ICRF and NB heating. 
Various filters are used to obtain the spectral range of radiation 
emitted during the discharge, and the transmission properties of 
these filter materials with certain thicknesses are presented in this 
paper. The radiation profiles during impurity injection experiments 
are observed to study the time evolution as well as profile changes 
due to impurity influx. Effects of neutral beam, and neutral beam 
plus ICRF heating on the impurity radiation is presented. Compari- 
son of the pyrodetector measurements and the spectroscopy obser- 
vation is discussed. 


6743 Invited paper: Zeeman _ splitting 
plasma magnetic field ioe Weber P.G.; Wurden, 

G. A. (Los Alamos National Laboratory, Los Alamos, New 
Mexico). pp 112 of 1983 IEEE Interation Conference on 
Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
ans CA, USA (25 May 1983). 

bstracts Only. 

oni technological and conceptual advances are discussed 
which will permit the application of lithium atomic beam, Zeeman 
splitting local magnetic field diagnostics to a wider variety of mag- 
netic confinement systems. The technique is applied to the measure- 
ment of the magnetic field direction in a tokamak where the total 
magnetic field strength is already known. In these experiments, lith- 
ium is introduced as a low current atomic beam to a relatively low 
density plasma. Improvements to current techniques are discussed 
and include: measurement of the magnetic field strength in configu- 
rations, accessing higher electron density by using a higher density 
atomic lithium beam, and investigation of intracavity absorption as 
an alternate detection system. 


6744 Studies of Raman back and forward scattering at 
(eed, . Fiqueroa, H.; Azechi, H.; Ebrahim, N.A.; Joshi, C. 

A, Los Angeles, California). pp 73-74 of 1983 IEEE 
ete Conference on Plasma Science. New York, NY; 
IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The authors have previously observed stimulated Raman 
backscatter at intensities as low as 10'°W/cm? at 0.35 wm when 
thin foils of various materials and thicknesses were used as plasma 
sources. It is suggested that underdense plasmas produced by ex- 
ploding thin foil targets are ideal for investigating the Raman for- 
ward scattering, since both the scattered e.m. and the plasma waves 
propogate in the laser direction. In order to experimentally study 
the competition between Raman forward and backscattering, the 
authors have designed an experiment that allows us to directly ob- 
serve both processes simultaneously. 


6745 Equilibrium control ts on ZT-40M. 
Watt, R.G.; Buchenauer, C.J.; Burkhardt, L.C.; Haberstich, 
A.; Jacobson, A.R.; Massey, R.S.; Miller, G.; Moses, R.; 
Shoenberg, K. (Los Alamos National Laboratory, Los 
Alamos, NM). pp 147 of 1983 IEEE Interaction Conference 
on Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

ZT-40M was recently modified to improve the conductivity 
of the aluminum shell and to install redesigned toroidal and poloi- 
dal field windings to reduce magnetic field errors. As a conse- 
quence of these modifications the discharge duration has increased 
from less than 10 ms with optimal vertical field (pre-modification) 
to more than 20 ms at 120 kA in the optimal vertical field case. 
Optimization of the vertical field is used to correct the outward 
drift of the plasma and results in extending the discharge by several 
ms just as was the case prior to modification, but the uncorrected 
plasma is longer lived. Average densities are in the range of 1 to 2 
x 10'° cm~* throughout the decay phase of a typical discharge with 
electron temperatures exceeding 200 eV. The influence of the poloi- 
dal flux slot has become more important due to the decrease in the 
resistance of the shell elsewhere, and activity in the region of the 
flux slot has become a subject of current studies. Results comparing 
pre- and post-modification waveforms, and results of ongoing inves- 
tigations will be presented. 


6746 Plasma resistivity in thermal and slideaway dis- 
charges in the PLT Tokamak. Taylor, G.; Bernabei, S.; 
Boyd, D.; Cavallo, A.; Chu, od me a > C.; Efthi- 
mion, P.; "Hooke, W.; Hosea, J Jobes, F. (Princeton Uni- 
versity, Princeton, ND Pp 138 of 1983 IEEE Interation 
Conference on oop Sultan, New York, NY; IEEE 
(1983). (CONF- 630590). 
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From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 
Abstracts 


Only. 

In tokamak y which part of the distribution func- 
tion carries the current in different parametric regimes, the suprath- 
ermal tail or the drifting Maxwellian? This question is motivated by 
the recent success of current drive experiments in low-density plas- 
mas and by recent ASDEX experiments in ohmically heated, low- 
density discharges. An understanding of the ohmically heated 
target plasma may lead to a better understanding of the physics of 
current drive. We initiated an investigation of this question by 
measuring the rate of current decay, I /sub p/ , in the afterglow of 
ohmically heated discharges. The plasma resistivity is obtained by 
subtracting out inductive effects. Our observations appear consist- 
ent with the following model. In discharge with low w /sub pe/ /w 
/sub ce/ , a significant fraction of the current is carried by a su- 
prathermal tail whose steady state and absence of free fall in the 
electric field are maintained by the anamolous Doppler resonance 
and Cerenkov resonance. As w /sub pe/ /w /sub ce/ increases, to 
maintain the current the suprathermal tail dissipates increasingly 
more power. (In current drive, the current drive efficiency also de- 
creases as w /sub pe/ /w /sub ce/ increases.) At ~ /sub n/ /sub e/ 
> ~ /sub n/ /sub ec/ , the current is carried by a drifting Maxwel- 
lian which dissipates less power than that of a current of the same 
magnitude sustained as a suprathermal tail. In this regime, w /sub 
pe/ and n w /sub ce/ emission is reduced and runaway electrons 
become nearly free fall to give very hard X-rays. 


6747 Invited paper: particle confinement in ISX-B. 
Wootton, A.J. (Oak Ridge National Laboratory, Oak Ridge, 
TN). pp 137-138 of 1983 IEEE Interation Conference on 
Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A number of experiments have been performed on ISX-B to 
help in the understanding of particle behavior. These include: single 
parameter scans allowing the dependence of global particle confine- 
ment on external variables to be determined, edge plasma measure- 
ments, recombination measurements at the wall, to help in the mod- 
elling of recycling, and pump limiter experiments, to control global 
recycling. Because of the difficulties in measuring the total source 
of neutrals, emphasis has been placed on the modelling of recycling 
of neutrals from the walls. The results are then used in both the 
analysis (ZORNOC) and predictive (PROCTR) transport codes, to 
derive the particle fluxes necessary to produce the observed density 
behavior. Much work in ISX-B has been devoted to understanding 
the reduction of global energy confinement time with increasing 
neutral beam power and B /sub p/ . One phenomena observed on 
coinjection, the density clamp, is the necessity to increase the exter- 
nal gas required to maintain a given density, suggesting a reduction 
in particle confinement time, and a possible role of convection in 
the observed degradation of energy confinement time. This possibil- 
ity is strengthened by the observation that the scalings of energy 
and profile confinement times are very similar (I /sub p/ /sup 3/2/ 
P /sub b/ /sup -2/3/ ). However, detailed transport analysis using 
ZORNOC and PROCTR show that within 3/4 of the plasma 
radius, convection plays an insignificant role, and the observed 
energy confinement times are controlled by conduction losses. A 
model explaining these results is described. 


6748 Formation of spheromaks in CTX on various time 
scales. Henins, I.; Barnes, C.W.; Hoida, H.W.; Jarboe, T.R.; 
Sherwood, A.R. (Los Alamos National Laboratory, Los 
Alamos, NM). pp 123 of 1983 IEEE Interation Conference 
on Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Onl 


Spheromaks Litas similar plasma properties have been 
formed in the CTX experiment using various size capacitor banks at 
different voltage levels, but retaining the same plasma injector elec- 
trodes and the same flux conserver. In the initial operation of CTX, 
a 75-uF capacitor bank at 40 to 50 kV was used to deliver 40 to 80: 
kJ of energy to the coaxial plasma source in about 4 ps at power 
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levels of 10 to 15 GW. The spheromaks in this case were injected 
on a fast (Alfven transit) time scale into a copper shell flux con- 
server where they detached from the source in about 50 ps and 
then decayed resistively in about 1 ms. The plasma density during 
this time was about 10°‘ cm™* with electron temperatures in the 20 
to 60 eV range. In order to explore the possibility of sustaining 
spheromaks by prolonged injection of plasma and flux, two parallel 
3-mF capacitor banks each with a 20-uH inductor in series were 
used to extend the driving current pulse duration. In this “long 
pulse” mode plasma and flux were injected into the spheromak for 
about 250 ps. To extend the injection time even further, additional 
inductance was added and the two capacitor banks were fired inde- 
pendently, with one bank delayed by 300 to 500 ps. In this two- 
bank “sustained” operation the input power was about 100 MW and 
stable spheromaks were produced with density and magnetic field 
being sustained at constant levels for over 1 ms. Based on the 
above results, even longer sustainment of spheromaks at lower 
input power may be possible. 


6749 Sustained spheromak experiments in CTX. Jarboe, 
T.R.; Barnes, C.W.; Henins, I.; Hoida, H.W.; Linford, R.K.; 
Sherwood, A.R. (Sherwood, Los Alamos National Labora- 
tory, Los Alamos, NM). pp 123 of 1983 IEEE Interation 
Conference on Plasma Science. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

So far, spheromaks can be sustained as long as the source is 
injecting helicity. When the injection stops the configuration 
decays. Spheromks have been sustained for more than 1 ms with 
total lifetimes of more than 2 ms. The physical properties of the 
sustained spheromak are under investigation in this paper. Prelimi- 
nary data indicate that (B) = 2 kG, n = 2 x 10**-cm™° and T /sub 
e/ a 20-30 eV. An helicity decay rate is determined from the ratio 
of an estimate of the helicity content of the spheromak and the rate 
of helicity flow from the source. In the coaxial source geometry a 
constant value of poloidal flux /PHI/ /sub p/ is placed inside the 
center electrode. By applying a voltage V between the two elec- 
trodes toroidal flux is injected (/PHI/ /sub t/ = V) which links the 
poloidal flux. The rate of helicity injection is then 2V/PHI/ /sub 
p/ . The helicity content of the spheromak is estimated by measur- 
ing the fields at one point and using the model described above to 
calculate the profiles. The result is that /TAU/ /sub Hel/ = 200 us. 
This value is about the same as the /TAU/ /sub B/ ? of a decaying 
spheromak with similar parameters. These results indicate that heli- 
city injection is possible and that a large fraction (30-100%) of the 
injected helicity is absorbed. 


6750 Zero-dimensional time-dependent energy balance 
modelling of CTX spheromak plasmas. Barnes, C.W.; Hulse, 
R.A.; Jarboe, T.R.; Post, D.E. (Los Alamos National Labo- 
ratory, Los Alamos, NM). pp 123-124 of 1983 IEEE Intera- 
tion Conference on Plasma Santa. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A zero-dimensional time-dependent energy balance model is 
used to explore the energy loss mechanisms of the CTX spheromak 
at Los Alamos. Parameters are varied in the terms of a coupled set 
of initial value equations representing electron, ion, neutral, and im- 
purity particle balance, electron and ion temperature, and magnetic 
field decay. Comparison is then made to the time behavior of ex- 
perimentally measured average densities, temperatures, and magnet- 
ic fields. By fitting the model to the experimental data the impor- 
tant terms of the equations are identified. The sensitivity of the fit 
to the values of parameters such as the impurity percentage, anom- 
alous resistivity, and neutral particle source is discussed. 


6751 Temperature measurements in ZT-40M. Little, 
E.M.; Haberstich, A.; Thomas, K.S.; Watt, R.G. (Los 
Alamos National Laboratory, Los Alamos, NM). pp 148 of 
1983 IEEE Interation Conference on Plasma Science. New 
York, NY; IEEE (1983). (CONF-830590—). 
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From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 
Abstracts Only. 


Electron temperatures derived from Thomson scattering and 
ultrasoft x-ray (USXR) measurements taken before and after ma- 
chine modifications are compared for ZT-40M. Modifications were 
made to the magnetic field windings to reduce field errors and the 
joints in the aluminum shell were coated with joint compound to 
reduce resistance and make all joints electrically uniform. These 
modifications resulted in increased plasma lifetime in ZT-40M from 
less than 10 ms to over 20 ms. Thomson scattering measurements 
were made with a single-point Thomson scattering apparatus. The 
scattered spectrum is collected by a three-grating spectrometer. 
The soft x rays are collected by a two-foil differential transmission 
system whose foil ratios may be easily varied. Before modifications 
the Thomson scattering and soft x-ray temperatures agreed up until 
3 to 4 ms into the discharge. After this time the Thomson scatter- 
ing temperature decreased slowly while the soft x-ray "tempera- 
ture” increased rapidly. field errors resulted in Thomson scattering 
and USXR “temperature” time histories remaining fairly flat out to 
10 to 11 ms, but introduced a small discrepancy (about 50 eV) in 
the absolute value of the temperatures. This change may be due 
either to the change in foil thickness used or to changes in radial 
temperature profiles. Profile changes may have been caused by the 
addition of four poloidal limiters or improvements to the magnetic 
field topology. After modifications the temperatures from both 
Thomson scattering and USXR were lower and the plasma density 
was higher. This is probably a result of the lower plasma-wall inter- 
action with the new configuration. 


6752 Time resolving grazing incidence spectrograph with 
spatial resolution for plasma fusion diagnostics. Nudelfuden, 
A.; Moos, M.W.; Solanki, R. (The Johns Hopkins Universi- 
ty, Baltimore, MD). pp 42 of 1983 IEEE Interation Confer- 
ence on Plasma Science. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, C CA, USA 25 May 1983). 


fn po to pa the confinement, impurity transport, 
and radiation loss mechanisms in a fusion plasma, it is important to 
know the spatial variation and time evolution of the plasma impuri- 
ties which emit at characteristic EUV (extreme ultraviolet) wave- 
lengths. For these reasons we are designing a grazing incidence 
spectrometer which can view 13 chords of a plasma simultaneously 
and also examine the time history of the species in a single shot. 
Existing instruments accomplish the spatial imaging by mechanical- 
ly moving the spectrometer to view a different chord of the plasma 
per single shot and assume that the plasma is reproduceable from 
shot to shot. Moreover, the grazing incidence spectrometer will 
enable us to examine the spectra of the high Z ions in the 16 to 250 
A region, a region that is becoming important for diagnostic pur- 
poses as tokamak plasmas reach higher temperatures. We are in the 
design and testing stage of a grazing incidence spectrograph with 
time and spatial resolution capabilities. The spectrometer is a graz- 
ing incidence “Minuteman” utilizing a 1200 1/mm holographic grat- 
ing covering the region from 16 to 250 A. The detector system 
consists of an image intensifier and area array detectors. The detec- 
tor system can be moved along the Rowland circle and achieves a 
simultaneous spectral coverage of 26 A when centered at 16 A and 
80 A when centered at 250 A with 1 A resolution. The area array 
detectors can be read out in approximately 5 ms, thereby determin- 
ing the time resolution of the instrument. 


6753 Preliminary results from the doublet III crystal X- 
ray spectrometer. Lieber, A.; Wojtowitz, S. (GA Technol- 
cies Inc., San Diego, CA). pp 42 of 1983 IEEE Interation 
Conference on Plasma Science. New York, NY; IEEE 
(1983). (CONF-830590—). 
From IEEE international conference on plasma science; San 
go, CA, USA Gui May 1983). 


Abstracts Onl: 

A 3 meter Rowland circle curved-crystal X-ray spectrome- 
ter is currently operating on the Doublet III tokamak. The spec- 
trometer is of the Johann type and views the plasma tangentially 
with a A/AA resolution of greater than 18,000. The 5 x 13 cm 
quartz crystal is cut to Bragg reflect the 4.75 keV titanium XXI X- 
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ray, which enables us to determine central ion temperatures of the 
plasma by Doppler broadening of the Ka resonance line. The de- 
tector is a multiwire proportional counter of 5 x 20 cm active area 
and utilizes a capacitively coupled delay-line readout. Because of 
high tokamak electronic noise problems, special preamplifiers have 
been designed to be included within the detector package. These 
preamplifiers match the delay-line impedance thereby cutting down 
on reflections, and their placement minimizes sensitivity to spurious 
noise sources. The data are archived and displayed using a micro- 
computer based system. Preliminary time-resolved ion-temperature 
results are presented. 


6754 Modification of the doublet III microwave inter- 
ferometer. Fairbanks, E.S.; Baker, D.R. (GA Technologies 
Inc., San Diego, CA). pp 44 of 1983 IEEE Interation Con- 
ference on Plasma Science. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
cnn CA, USA — May 1983). 


The installation of a third ncutral beam injector hee neces 
tated relocating the 140 GHz radial microwave interferometer 
channel which probes the center of the Doublet III plasma. The 
move provided an opportunity to incorporate a basic design change 
into the interferometer. Specifically, the transmitting and receiving 
antennas are now located side by side in a port tube on the outside 
wall of the vacuum vessel. The antennas are optimum pyramidal 
horns with an aperture of 27.9 mm x 22.9 mm and a gain of 
about29 dB. The radiation pattern has a full width half maximum 
angle of about6°. The microwave beam is reflected back to the re- 
ceiving antenna by a molybdenum spherical mirror (R = 3m, d = 
10.2 cm) which is mounted on the inside wall of the vacuum vessel. 
Inconel secondary limiters on each side of the mirror protect it 
from damage by the plasma. The area illuminated by the reflected 
microwave beam is approximately a 13 cm diameter circle. This 
area represents a compromise between maximizing antenna cou- 

pling and minimizing sensitivity to mirror misalignment and refrac- 
tion effects. For optimum alignment, the transmitting antenna, as 
well as the receiving antenna, will be illuminated by the reflected 
beam. An extra isolator, therefore, is included in the microwave 
circuit to attenuate reflected waves in the transmitting waveguide. 
Among the advantages foreseen in this modification is the possibili- 
ty of adapting the instrument for making reflectometry measure- 
ments in the future. 


6755 EBT heavy ion beam probe upgrade. Solensten, L.; 
Connor, K.A.; Goyer, J.R.; Hallock, G.A.; Hickok, R.L. 

ensselaer Polytechnic Institute, Troy, NY). pp 44-45 of 
1983 IEEE Interation Conference on Plasma Science. New 
York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The heavy ion beam probe on EBT has gone through a 
nearly complete change of apparatus in an upgrade program de- 
signed to obtain rapid two dimensional profile measurements under 
all operating conditions. The new apparatus reflect improvements 
in the design and operation of beam probes that have occurred 
since the installation of the original system over six years ago. In 
particular, it is now possible to fully implement a new operating 
mode for the analyzer--the critical device in the diagnostic system. 
This will permit the study of fluctuating plasma potentials and elec- 
tron densities. The fundamental principle or which beam probing is 
based is that the difference in energy between the injected primary 
(+1) ions and the detected secondary (+2, +3,...) ions that result 
from collisions with plasma electrons is equal to the plasma poten- 
tial at the point of impact times the number of electrons lost in the 
ionization event. The energy of the secondaries is measured with a 
parallel plate electrostatic energy analyzer. Until recently, the ana- 
lyzer on EBT has been operating in a feedback controlled mode 
wherein the beam is bent to fall nearly equally on two detector 
plates. The small difference current is amplified substantially to 
produce the high voltage applied to the top plate that maintains the 
two collected currents equal. The plasma potential is then deter- 
mined by precisely measuring the voltages on the ion gun and ana- 
lyzer. 
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6756 High explosive driven plasma opening switches. 
Greene, A.E.; Bowers, R.L.; Brownell, J.H.; Goforth, J.H.; 
Oliphant, T.A.; Weiss, D.L. (Los Alamos National Labora- 
tory, Los Alamos, NM). pp 58 of 1983 IEEE Interation 
Conference on Plasma Science. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A joint theoretical and experimental effort is underway to 
understand and improve upon the performance of high explosive 
driven plasma opening switches such as those first described by 
Pavlovskii et al. We have modeled these switches in both planar 
and cylindrical geometry using a one dimensional Lagrangian 
MHD code. This one-dimensional analysis is now essentially com- 
plete. It has shown that simple, one-dimensional, compression of 
the current-carrying channel can explain the observed resistance in- 
creases during the time of flight of the HE detonation products. 
Our calculations imply that ionization plays an important role as an 
energy sink and the performance of these switches might be im- 
proved by a judicious choice of gases. We also predict improved 
performance by lowering the pressure in the plasma channel. The 
bulk of our experimental effort to date has been with planar switch- 
es. We have worked with current densities of 0.25 to 0.4 MA/cm 
and have observed resistance increases of 40 to 60 mf. Significant 
resistance increases are observed later than the time of flight of the 
HE detonation products. We suggest that these resistance increases 
are due to mixing between the hot plasma and the relatively cooler 
detonation products. Such mixing is not included in the 1-D, La- 
grangian code. We are presently beginning a computational effort 
with a 2-D Eulerian code. The status of this effort is discussed. Ex- 
perimentally we have designed an apparatus that will permit us to 
test the role of different gases and pressures. This system is also in a 
planar geometry, but the plasma channel is doughnut shaped, per- 
mitting us to avoid edge effects associated with the planar rectan- 
gular geometry. The first experiments with this design are quite en- 
couraging and the status of this effort is also discussed. 


6757 Particle simulation for microinstabilities. Lee, 
W.W. (Plasma Physics Laboratory, Princeton University, 
Princeton, NJ). pp 98-99 of 1983 IEEE Interation Confer- 
ence on Plasma Science. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Since its inception in the early sixties, particle simulation of 
plasmas has been used for studying a variety of problems in plasma 
physics whenever the kinetic effects are important. It has been rec- 
ognized that it is one of the most effective numerical methods for 
the investigation of highly nonlinear plasma behavior. In the field 
of magnetic fusion, particle simulation has been used in the areas of 
anomalous transport and plasma heating studies. However, not 
unlike other numerical methods, particle simulation also has its 
share of limitations. Therefore, special considerations on plasma 
modelling have to be given for each problem under investigation. 
In this paper, we discuss two areas of its application dealing with 
microinstabilities produced by the spatial inhomogenity and by the 
neutral beam injection. 
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REFER ALSO TO CITATION(S) 6504, 6745, 6748, 6749, 6873 


6758 (AD-A—157476/3/XAB) Scaling calculations for a 
relativistic gyrotron. Memorandum report, March 1984- 
March 1985, Fliflet, A.W. (Naval Research Lab., Washing- 
ton, DC (USA)). 31 Jul 1985. 4ip. (NRL-MR—5598) 
NTIS, PC A03/MF AO1. 

The relativistic gyrotron is under development as an ultra- 
high power source of millimeter-wave radiation. The purpose of 
the present study is to estimate the optimum operating characteris- 
tics of gyrotrons based on multi-kiloampere, mega-electron volt 
electron beams. Gyrotrons with weakly relativistic, moderate-cur- 
rent electron beams have demonstrated very high efficiency and av- 
erage power at millimeter wavelengths and the possibility of 
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achieving good efficiencies at very high-peak powers is of interest. 
Compared to other high-power millimeter-wave generators, gyro- 
trons are relatively insensitive to electron-beam velocity spread and 
thus appear well suited to device configurations based on high-cur- 
rent pulseline accelerators. The results of this study indicate that 
the relativistic gyrotron has potential for achieving high efficiency 
(15-30%) using relativistic electron beams with gamma approx 2-3. 
Optimum efficiency occurs for short interaction lengths, character- 
ized by 4-8 cyclotron periods. Such short interaction lengths lead to 
the possibility of very high peak power generation using multi-ki- 
loampere beams: 100-300 MW with a 600 keV beam and about 1 
GW with a 1 MeV beam. The output power risetime has been esti- 
mated to be a few nanoseconds for a low-Q oscillator at 35 GHz, 
which implies the gyrotron interaction can be readily investigated 
using a 20-100 nsec pulseline accelerator. 


6759 (CONF-851102—4) Problems and solutions of the 
IFSMTF power and switch system. Wood, R.J.; Wintenberg, 
R.E.; Googe, J.M.; Nickels, L.E. (Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville (USA); Nickels En- 
gineering, Inc., New Berlin, WI (USA)). 1985. Contract 
AC05-840R21400. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86003015. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Solutions have been found for the problems encountered 
with the coil power and switching systems of the International 
Fusion Superconducting Magnet Test Facility (IFSMTF). The coil 
power system provides the filtered dc sources (+- 12 V dc; 25,000 
A) for charging and discharging the coils of the IFSMTF experi- 
ment. The switching system provides the means of transferring the 
coil current into a dump resistor when a rapid discharge of a coil is 
required due to a coil failure (quench) or other system abnormali- 
ties. 


6760 (CONF-851102—6) IFSMTF power supply regula- 
tor. Googe, J.M.; Nickels, L.E.; Wintenberg, R.E.; Wood, 
R.J. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA); Nickels Engineering, Inc., New 
Berlin, WI (USA)). 1985. Contract AC05-840R21400. 4p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86003009. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The high-current, low voltage power supplies for the Inter- 
national Fusion Superconducting Magnet Test Facility at Oak 
Ridge National Laboratory has been redesigned to eliminate stabili- 
ty problems caused by limiting action and related system dynamics. 
This paper describes the redesign, simulation, and testing of the 
power supply regulator for a 2-H, 15,000-A superconducting coil. 
Included in the paper are circuit models, frequency domain block 
diagrams, and CSMP simulations of the regulator. The regulator 
consists of an inner voltage loop and an outer current loop and is 
provided with adjustable voltage and current limits. The simulation 
includes a nonlinear function to characterize the gate drive and rec- 
tifier units of the power supply. Experimental data demonstrating 
the performance of the regulator are included for comparisons with 
the simulation. 


6761 (CONF-851102—7) ATF neutral beam 
system. Menon, M.M.; Morris, R.N.; Edmonds, P.H. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC0S5- 
840R21400. 5p. NTIS, PC A02/MF A0i; GPO Dep. File 
Number DE86003012. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

The Advanced Toroidal Facility is a stellarator torsatron 
being built at Oak Ridge National Laboratory to investigate im- 
proved plasma confinement schemes. Plasmas heating will be car- 
ried out predominantly by means of neutral beam injection. This 
paper describes the basic parameters of the injection system. Nu- 
merical calculations were done to optimize the aiming of the injec- 
tors. The results of these calculations and their implications on the 
neutral power to the machine are elaborated. The effects of im- 
proving the beam optics and altering the focal length on the power 
transmitted to the plasma are discussed. 
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6762 (CONF-851102—8) ATFSR: a small torsatron re- 
actor. Houlberg, W.A.; Lacatski, J.T.; Uckan, N.A. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC0S5- 
840R21400. 5p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86003010. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

A small (average minor radius anti a = 1 m), moderate- 
aspect-ratio torsatron reactor based on the Advanced Toroidal Fa- 
cility (ATF) is proposed as a starting point for improved stellarator 
reactor designs. The major limitation of the compact size is the lack 
of space under the helical coils for the blanket and shield. Neoclas- 
sical confinement models for helically trapped particles show that a 
large electric potential (radial electric field) is necessary to achieve 
ignition in a device of this size, although high-Q operation is still 
attainable with more modest potentials. 


6763 (CONF-851174—12) Weight change measurements 
of erosion/deposition at beryllium limiter tiles in ISX-B. Ro- 
berto, J.B.; Edmonds, P.H.; England, A.C.; Gabbard, A.; 
Zuhr, R.A. (Oak Ridge National Lab., TN (USA)). Jul 
1985. Contract AC05-840R21400. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86002246. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

The weight changes of Be tiles which functioned as a rail 
limiter in ISX-B for more than 3500 beam-heated discharges have 
been determined. The net weight loss for the limiter was 2.0 g, 
with the central tiles losing a total of 3.2 g and inboard tiles gaining 
1.2 g. The weight loss is attributed primarily to the release of Be 
droplets as a result of limiter surface melting. The weight gains re- 
sulted from an inward flow of molten material along the limiter 
surface. The results indicate high erosion (melt loss) with incom- 
plete and nonuniform redeposition (melt flow) of limiter material 
during periods of limiter melting. 


6764 (CONF-851174—13) Clean vacuum systems for 
RFTF. Livesey, R.L. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. 4p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86002448. 

From 32. national vacuum symposium and topical confer- 
ence; Houston, TX, USA (19 Nov 1985). 

The three vacuum systems to be used on the test facility are 
briefly described and their performance noted. (MOW) 


6765 (CONF-8507100—1) MINIMARS center cell 
magnet options. Viewgraphs. Kalsi, S.S. (Oak Ridge 
National Lab., TN (USA)). Jul 1985. Contract ACO05- 
840R21400. 5p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86002212. 

From MINIMARS design review meeting; San Diego, CA, 
USA (17 Jul 1985). 

Viewgraphs presented at the meeting are included. (MOW) 


6766 (CONF-8507100—2) MiniMARS power conver- 
sion. Viewgraphs. Gorker, G. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-84OR21400. 17p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE86002203. 
From MINIMARS design review meeting; San Diego, CA, 
USA (17 Jul 1985). 
Viewgraphs from the meeting are presented. (MOW) 


(DOE/ER—0045/14, pp 5) Operation of the 
ORR spectral tailoring experiments ORR-MFE-4A and -4B. 
Siman-Tov, I.1.; Conlin, J.A.; Dudley, I.T. (Oak Ridge Na- 
tional Lab., TN). Jul 1985. NTIS, PC A1l1/MF AOl1. File 
Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

Experiments ORR-MFE-4A and -4B, which irradiate austen- 
itic stainless steel, use neutron spectral tailoring to achieve the same 
helium-to-displacement-per-atom (He/dpa) ratio as predicted for 
fusion reactor first-wall service. Experiment ORR-MFE-4A con- 
tains mainly type 316 stainless steel and Path A Prime Candidate 
Alloy (PCA) at irradiation temperatures of 330 and 400°C. Experi- 
ment ORR-MFE-4B contains similar materials at irradiation tem- 
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peratures of 500 and 600°C. The specimens contained in the ORR- 
MFE-4A experiment have operated for a total of 1077 d at 30 MW 
reactor power with temperatures of 330 and 400°C. The specimens 
contained in the ORR-MFE-4B experiment have operated for an 
equivalent of 916 d at 30 MW reactor power (through March 24, 
1985) with temperatures of 500 and 600°C. 


6768 (DOE/ER—0045/14, pp 6-9) Irradiation experi- 
ments for the US/Japan collaborative testing program in 
HFIR and ORR. Siman-Tov, I.I.; Conlin, J.A.; Woods, J.W. 
(Oak Ridge National Lab., TN). Jul 1985. NTIS, PC A11/ 
MF AO1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

The experiments in the US/Japan collaborative testing pro- 
gram for HFIR and ORR irradiate austenitic stainless steel candi- 
date alloys for use as first-wall and blanket structural materials in 
fusion reactors. They will be irradiated with mixed-spectrum neu- 
trons and with spectral tailoring to achieve helium-to-displacement- 
per-atom (he/dpa) ratios predicted for fusion reactor service. The 
assembly of JP-7 and -8 was completed. Capsules JP-2 through -8 
are being irradiated in the HFIR-Capsule JP-1 completed its irra- 
diation for a total of 336.40 d at 100 MW reactor power. The fabri- 
cation and assembly of ORR-MFE-6J are in progress. The assembly 
of MFE-7J is nearing completion. The specimens are expected to 
be delivered for loading by the end of March. 


6769 (DOE/ER—0045/14, pp 10-11) Preparation for 
postirradiation examination of US/Japan HFIR capsules. 
Scott, J.L.; Tanaka, M.P. (Oak Ridge National Lab., TN). 
Jul 1985. NTIS, PC Al1/MF AOl. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

The objective of this work is to carry out the postirradiation 
examination (PIE) of US/Japan capsules JP-1 to -8 irradiated in 
HFIR for the purpose of investigating the irradiation response of 
Japanese and US structural alloys to high levels of atomic displace- 
ment and helium content. The first US/Japan HFIR capsule, JP-1, 
has completed its irradiation campaign and is cooling down. Prep- 
arations for PIE are under way. The new Japan Electron Optical 
Laboratory, Inc. (JEOL) JEM-2000FX microscope has been deliv- 
ered to ORNL and is operational. 


6770 (DOE/ER—0045/14, pp 12-19) Description of the 
US/Japan spectral tailoring experiment in ORR. Scott, J.L.; 
Mansur, L.K.; Grossbeck, M.L.; Lee, E.H.; Farrell, K.; 
Horton, L.L.; Rowcliffe, A.F.; Tanaka, M.P. (Oak Ridge 
National Lab., TN). Jul 1985. NTIS, PC A1l1/MF AO0O1. File 
Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual gat report for period ending March 31, 1985. 

primary objective of this experiment is to study the re- 

sponse of US and Japanese fusion structural alloys to high fluences 
with a helium/dpa ratio similar to that expected in a fusion reactor. 
In addition, the experiment is used to study fundamental radiation 
processes under well-controlled conditions. Two spectral tailoring 
capsules MFE-6J and -7J are being assembled and irradiated in 
ORR as a part of the US/Japan program of collaborative testing in 
mixed-spectrum fission reactors. The test matrix includes conven- 
tional US and Japanese structural alloys plus a wide variety of re- 
search alloys that lead to a basic understanding of alloy response to 
the fusion reactor environment. 


6771 (DOE/ER—0045/14, pp 20-21) Neutronics calcu- 
lations in support of the ORR-MFE-4A and -4B spectral tai- 
loring experiments. Lillie, R.A. (Oak Ridge National Lab., 
TN). Jul 1985. NTIS, PC All/MF A0Ol. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

e objective of this w: rk is to provide the neutronic design 
for materials irradiation experiments in the Oak Ridge Research 
Reactor (ORR). Spectral tailoring to control the fast and thermal 
fluxes is required to provide the desired displacement and helium 
production rates in alloys containing nickel. The calculated fluences 
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from the ongoing three-dimensional neutronics calculations are 
being scaled to agree with experimental data. As of march 31, 1985, 
this treatment yields 201.9 at. ppm He (not including 2.0 at. ppm 
He from *B) and 13.1 dpa for type 316 stainless steel in ORR- 
MFE-4A and 155.9 at. ppm He and 10.60 dpa in ORR-MFE-4B. 


6772 se a 14, pp 22-26) ogy doskne- 
> and damage calculations for the HFIR-CTR-30, -36, and 

46 experiments. ee eee L.R. (Argonne National Lab, 
IL). Jul 1985. NTIS, PC All/MF AOl. File Number 
DE85018142. 

In Alloy cage poet for irradiation performance. Semian- 
nual pro report for ending March 31, 1985. 

The objective of Loot ee is to characterize neutron irradia- 
tion experiments in terms of neutron fluence, spectra, and damage 
parameters (dpa, gas generation, transmutation). Dosimetry meas- 
urements and damage calculations have been completed for the 
CTR 30, 36, and 46 experiments in HFIR. CTR 30 and 36 have the 
highest exposures seen to date with fluences of 1.95 x 107n/cm? 
and 1.61 x 107*n/cm2, respectively. Work is in progress on the RB2 
and T3 experiments in HFIR and a prototype of the Japanese ex- 
periments in ORR. 


6773 (DOE/ER—0045/14, pp 27-30) Overview of 
MIT, ADIP irradiation experiments. Kohse, G.; Harling, 
O.K.; Grant, N.J. (Massachusetts Institute of Technolo. 
Cambridge). Jul 1985. NTIS, PC Al1/MF AQO1. ile 
Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for period en March 31, 1985. 

PiThe objective of this el is to develop and evaluate 
rapidly solidified alloys for potential fusion reactor applications. 
Austenitic steels (Path A), ferritic steels (Path E) and copper alloys 
prepared by various rapid solidification techniques will be analyzed 
after exposure to high levels of atomic displacements and, in some 
cases, helium production. Various rapidly solidified austenitic, fer- 
ritic and copper alloys have been produced at MIT for inclusion in 
ADIP neutron irradiation experiments. A brief summary of the 
alloys and their Preparation and the achieved or projected irradia- 
tion parameters is provided. 


6774 (DOE/ER—0045/14, pp 31-35) Analysis of 
damage exposure rates in the Materials Open Test Assembly 
of the Fast Flux Test Facility. Simons, R.L. Jul 1985. NTIS, 
PC All1/MF AO1. File Number DE85018142. 

In Alloy Semen for irradiation performance. Semian- 
nual pro; aa ending March 31, 1985. 

The anes of this effort is to calculate the irradiation 
damage parameters for the Materials Open Test Assembly (MOTA) 
in the Fast Flux Test Facility (FFTF). The axial distribution of 
dpa/sec in stainless steel (Fel18Cr10Ni) and flux E > 0 MeV and E 
> 0.1 MeV were determined from the analysis of dosimetry meas- 
urements made during MOTA Cycles 1A and 1B. 


6775 ao, 14, pp. 37-48) Minor composi- 


tional variations of the austenitic ‘A to explore MC forma- 
tion and stability characteristics for improved radiation resist- 
ance. Maziasz, P.J.; Jitsukawa, S. (Oak Ridge National Lab., 
TN). Jul 1985. NTIS, PC All/MF AOl. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual pro rt for ending March 31, 1985. 

. The objestive of siete is t vary the’ composition of the 
PCA to further stabilize the MC phase, now that an optimum preir- 
radiation microstructural condition (and appropriate thermal me- 
chanical treatments) has been defined. Minor alloying element con- 
centrations were varied to determine their effect on MC formation 
characteristics (particularly at grain boundaries) and MC phase 
composition. The original PCA exclusively forms MC carbides in 
the matrix and grain boundaries during short-term aging, with a 
small amount of Laves appearing at longer times. The MC phase 
shows a surprisingly high solubility for chromium. Small laboratory 
melts were made which vary C, Si, Mo, and Ti alloy concentra- 
tions together with P and Nb additions. Solution-annealed (SA) 
alloys with (Ti + Nb), or Nb and lower Si levels, exhibited grain 
boundary MC formation after 166 h at 800°C, whereas other alloys 
formed only coarse MasCs. None formed intermetallics. Alloys with 
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stable grain boundary MC formation in the SA condition showed 
excellent resistance to recrystallization when cold worked. The MC 
phase composition was quite sensitive to alloying changes; combi- 
nations of Nb, C, and P alloying additions lowered the (Mo + Cr) 
content of the Ti-rich MC phase, particularly in small particles. 


(DOE/ER—0045/14, pp 49-51) Microstructural 
development in manganese-stabilized austenitic steel irradiat- 
ed in HFIR at 500 and 600°C to 19 dpa. Maziasz, P.J.; 
Grossbeck, M.L. (Oak Ridge National Lab., TN). Jul 1985. 
NTIS, PC Al1l/MF AO1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual pro report for period ending March 31, 1985. 

The purpose of this study is to examine microstructural evo- 
lution and swelling in a high-manganese commercial steel. The 
12Cr/13Mn/4Ni steel (heat EP-838, —- available through an ex- 
change with the Soviet Union) was irradiated in HFIR to 19 dpa 
and 220 at. ppm He. A spatially nonuniform dispersion of voids (9- 
19 nm in diameter) developed at 500°C, but none formed at 600°C. 
Many fine (2.5-6 nm in diameter) matrix bubbles were also observed 
at both temperatures. A dense tangle of dislocation network and 
Frank loops was observed at 500°C, but only loose network was 
found at 600°C. There was considerable precipitation at 600°C, but 
much less at 500°C. Coarse MesCes and/or MeC were found along 
subgrain boundaries at both temperatures, but many medium-coarse 
laths (probably Laves) were found in the matrix at 600°C, whereas 
only some fine particles (probably MC) were found at 500°C. 


6777 (DOE/ER—0045/14, pp 54-61) Tensile properties 
of several vanadium alloys after irradiation in FFTF. Braski, 
D.N. (Oak Ridge National Lab., TN). Jul 1985. NTIS, PC 
Al11/MF AO01. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual Pree goal report for period ending March 31, 1985. 

oal of this research is to investigate the effects of dis- 

placement cole and helium generation on the properties of vana- 
dium alloys. Irradiation in 7Li-filled capsules at 420 and 520°C in 
FFTF (MOTA) with damage levels up to 13.6 dpa substantially 
lowered the ductility of V-15Cr-5Ti, VANSTAR-7, and V-3Ti-1Si 
alloys by the mechanism of radiation hardening. The VANSTAR-7 
and V-3Ti-1Si alloys resisted the embrittling effects of irradiation 
better than the V-15Cr-5Ti alloy, regardless of the implanted 
helium level. Control specimens of all three alloys were not appre- 
ciably affected by thermal aging in "Li at the respective irradiation 
temperatures. The mechanism causing the low ductility and trans- 
granular cleavage fracture in one V-15Cr-5Ti specimen without im- 
planted helium requires further investigation. 


6778 (DOE/ER—0045/14, pp 62-67) — of 
swelling for neutron- and non-irradiated MFR structural ma- 
terials. Loomis, B.A. (Argonne National Lab., IL). Jul 1985. 
NTIS, PC All/MF A0O1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual ee report for period ending March 31, 1985. 

objective of this work is to provide guidance on the ap- 

plicability of alloys for structural components in a magnetic fusion 
reactor. The swelling of vanadium and vanadium-base alloys, 316 
stainless steel, Fe-25Ni-15Cr alloys, ferritic steels, and copper on 
neutron irradiation is compared with the swelling for these materi- 
als on ion irradiation. The results of this comparison are taken to 
show that utilization of the ion-irradiation technique provides for a 
discriminative assessment of the potential for swelling of candidate 
MFR materials. 


6779 (DOE/ER—0045/14, ovis. PP 70-73) Microstructure of 
alloy HT-9 and modified o alloy irradiated in the 
UBR. Sprague, J.A.; Reed, J.R. (Naval Research Lab., 
Washington, DC). Jul 1985. NTIS, PC Al1/MF AO0O1. File 
Number DE85018142. 

In Alloy development for irradiation performance. Semian- 


nual pro rt for period ending March 31, 1985. 
Alloy HT-9 an d Modified 9Cr-1Mo are being evaluated for 


potential application as first-wall and structural materials in magnet- 
ic fusion reactors. The objectives of the current research task were 
to examine the microstructural changes produced in these alloys by 
irradiation at 149°C and to correlate these changes with previous 
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notch ductility and fracture toughness data from the same speci- 
mens. TEM disks were prepared from tested Charpy-V specimens 
of Alloy HT-9 and Modified 9Cr-1Mo which had been irradiated at 
149C to ~ 0.8 x 10” n/cm’, E > 0.1 MeV. Examination of these 
disks showed that the irradiation had produced small defect clus- 
ters, <10 nm in diameter, in both alloys. These defect clusters were 
the apparent source of the hardening and thus the shift in ductile- 
brittle transition temperature previously observed for these materi- 
als. No changes in precipitate structure could be observed for either 
alloy. 


6780 (DOE/ER—0045/14, pp 74-80) Microstructural/ 
microcompositional analysis of normalized-and-tempered 9Cr- 
1IMoVNb and 12Cr-IMoVW steels doped with 2 wt % nickel. 
Maziasz, P.J.; Klueh, R.L. (Oak Ridge National Lab., TN). 
Jul 1985. NTIS, PC Al11/MF AOl. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

This investigation was undertaken to evaluate whether or 
not doping with 2 wt % Ni (to increase helium generation during 
HFIR irradiation) affected the microstructure or precipitation in 
the normalized-and-tempered condition prior to irradiation. Nor- 
malized-and-tempered 9Cr-1MoVNb and 12Cr-1MoVW steels are 
tempered martensite that have recovered ferrite subgrain structures 
with MosCe; the 9Cr steel has less precipitations, but a larger frac- 
tion of fine MC. Both steels doped with 2 wt % Ni have more re- 
fined precipitate and/or subgrain structures and higher dislocation 
concentrations, but these changes are consistent with their lower 
tempering temperatures relative to undoped materials. Nickel 
doping does not change the precipitate phases observed (MasCz and 
MC) or the relative phase fractions, and does not appreciably affect 
phase compositions. 


6781 (DOE/ER—0045/14, pp 81-86) Some effects of 


increased helium generation on mi and swelling of 
nickel-doped 9Cr-IMoVNb steel irradiated in HFIR. Ma- 
ziasz, P.J.; Klueh, R.L.; Vitek, JM. (Oak Ridge National 
Lab., TN). Jul 1985. NTIS, PC All/MF A0O1. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

Ferritic 9Cr-IMoVNb and 12Cr-IMoVW steels have been 
prepared with additions of up to 2 wt % Ni, with the goal of exam- 
ining the effects of increased helium generation on microstructural 
evolution, void swelling, and mechanical properties during HFIR 
irradiation. Considerable void formation was found at 400 and 
500°C in 9Cr-IMoVNb-2Ni after ~ 38 dpa (~ 400 at. ppm He) in 
HFIR, whereas some voids were found only at 400°C for similar 
irradiation of the same steel without nickel doping (only ~ 30 at. 
ppm He). Increased helium generation tremendously increased 
bubble nucleation over the range from 300 to 600°C. The irradia- 
tion also produced considerable precipitations in the 9Cr-1MoVNb- 
2Ni at 400 and 500°C in conjunction with void formation. 


6782 (DOE/ER—0045/14, pp 87-98) Postirradiation 
tensile behavior of nickel-doped “IMoVNb and 12Cr- 
1MoVW steels. Klueh, R.L.; Maziasz, P.J.; Vitek, J.M. (Oak 
Ridge National Lab., TN). Jul 1985. NTIS, PC All/MF 
A01. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

The goal of this project is to measure the tensile properties 
of Cr-Mo ferritic steels irradiated at elevated temperatures in EBR- 
II. In the future, the results of this work wili be compared with 
elevated temperature irradiations of the same steels in HFIR, where 
much more helium is produced in irradiations to the same dpa 
level. Tensile specimens of normalized-and-tempered 9Cr-1MoVNb, 
9Cr-IMoVNb-2Ni, 12Cr-IMoVW, 12Cr-IMoVW-INi, and 12Cr- 
1MoVW-2Ni steels were irradiated in EBR-II to ~ 16 dpa at 390 
to 550°C. Tests were conducted at room temperature and the irra- 
diation temperature on unirradiated, thermally aged, and irradiated 
specimens. The effect of irradiation depended on temperature and 
on the tempering treatment that the steel was given. 
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(DOE/ER—0045/14, pp 99-108) Elevated-temper- 
ature tensile properties of 2 1/4 1Mo steel irradiated in 
the EBR-II, AD-2 experiment. Klueh, R.L.; Vitek, J.M. 
(Oak Ridge National Lab., TN). Jul 1985. NTIS, PC All1/ 
MF AOl1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual a op report for period ending March 31, 1985. 

e goal of this project is to measure the tensile properties 
of 2 1/4 Cr-1Mo steel irradiated at elevated temperatures in EBR- 
II. In the future, the results from this work will be compared with 
elevated temperature irradiations of this steel in HFIR. Compari- 
sons will also be made between 2 1/4 Cr-1 Mo steel and the 9Cr- 
IMoVNb and 12Cr-1MoVW steels irradiated in the EBR-II, AD-2 
experiment. The effect of irradiation on the tensile properties of 2 
1/4 Cr-1Mo steel was determined for specimens irradiated in EBR- 
II to 23 dpa at 390 to 550°C. Unirradiated control specimens and 
specimens aged for 10,000 h at the irradiation temperature were 
also tested. Irradiation at 390°C increased the strength and de- 
creased the ductility of the samples while softening occurred in 
those irradiated and tested at 450, 500, and 550°C. 


6784 (DOE/ER—0045/14, oe 109-116) Irradiation ef- 
fects in ferritic steels. Lechtenberg, T.A. (GA Technologies 
Inc., San Diego, CA). Jul 1985. NTIS, PC Al1/MF AO01. 
File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

e objective of this work is to collect and disseminate co- 
hesive information on ferritic steels data and the Path E program. 
This paper is a distillation of two recent papers given at the 13th 
Symposium on Fusion Technology (Varese, Italy in September 
1984) and the Ist International Conference on Fusion Reactor Ma- 
terials (Tokyo, Japan in December 1984). Since 1980 the Alloy De- 
velopment for Irradiation Performance (ADIP) task has been study- 
ing the 2-12Cr class of ferritic steels to establish the feasibility of 
using them in fusion reactor first wall/breeding blanket (FW/B) ap- 
plications. The advantages of ferritic steels include superior swell- 
ing resistance, low thermal stresses compared to austenitic stainless 
steels, attractive mechanical properties up to 600°C, and service 
histories exceeding 100,000 hours. These steels are commonly used 
in a range of microstructural conditions which include ferritic, mar- 
tensitic, tempered martensitic, bainitic, etc. The current understand- 
ing of these BCC steels and the effects on irradiation are reviewed. 
The major points of discussion will be irradiation induced or en- 
hanced dimensional changes such as swelling and creep, mechanical 
properties such as tensile strength and various measurements of 
toughness, and activation by neutron interactions with structural 
materials. 


6785 (DOE/ER—0045/14, pp 117-119) Melting and 
fabrication of low activation ferritic alloys for FFTF irradia- 
tions. Lechtenberg, T.A. (GA Technologies Inc., San 
Diego, CA). Jul 1985. NTIS, PC All/MF AOl. File 
Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual pro; rt for ending March 31, 1985. 

PiThe objective of this work was to prepare experimental 
heats of tungsten strengthened low activation ferritic steels (LAFS) 
for incorporation into FFTF MOTA irradiations. Two experimen- 
tal heats of W-stabilized low activation ferritic steels have been 
melted, the chemistries analyzed, and the heats fabricated into 
specimens to be included in an FFTF irradiation. A control heat of 
HT-9 was melted and fabricated in the same way. Specimens in- 
clude 1/3 PCVN specimens for toughness and DBTT evaluations 
and TEM disks. All specimens were given a heat treatment of 
1050°C for 1 hr followed by an air cool, 700°C for 1 hr followed 
by an air cool. 


6786 enone 14, pp 120-128) Preliminary 
evaluation of microstructure and mechanical properties on low 
activation ferritic steels. Hu, C.Y.; Lechtenberg, T.A. (GA 
Technologies Inc., San Diego, CA). Jul 1985. NTIS, PC 
Al11/MF A01. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 
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Radioactive waste disposal has become a primary concern 
for the selection of materials for the structural components for 
fusion reactors. One way to minimize this potential environmental 
problem is to use structural materials in which the induced radioac- 
tivity decays quickly to levels that allow for near-surface disposal 
under 10CFR61 rules. The primary objective of this work is to de- 
velop low activation ferritic steels that exhibit mechanical and 
physical properties approximately equivalent to the HT-9 and 9Cr- 
1Mo steels, but which only contain elements that would permit 
near-surface disposal under 10CFR61 after exposure to fusion neu- 
trons. A preliminary evaluation of the microstructure and mechani- 
cal properties of a 9Cr-2.5W-0.3V-0.15C (GA3X) low activation 
ferritic steel has been performed. An optimum heat treatment con- 
dition has been defined for GA3X steel. The properties and micros- 
tructure of the quenched and tempered specimens were character- 
ized via hardness measurement and optical metallographic observa- 
tion. The hot-microhardness and ductility parameter measurements 
were used to estimate the tensile properties at elevated tempera- 
tures. The estimated tensile strengths of GA3X steel at elevated 
temperatures are comparable to both 9Cr-1Mo and the modified 
9Cr-1Mo steels. These preliminary results are encouraging in that 
they suggest that suitable low activation alloys can be successfully 
produced in this ferritic alloy class. 


6787 (DOE/ER—0045/14, pp 129-136) Microstructural 
comparison of HT-9 irradiated in HFIR and EBR-II. Gelles, 
D.S. (Westinghouse Hanford Co., Richland, Washington). 
Jul 1985. NTIS, PC Ali/MF AO0l. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

e objective of this work is to provide guidance on the ap- 
plicability of martensitic stainless steels for fusion reactor structural 
materials. A series of specimens of HT-9 heat 91354 have been ex- 
amined following irradiation in HFIR to 39 dpa at 300, 400, 500 
and 600°C and following irradiation in EBR-II to 29 dpa at 390 
and 500°C. In most cases, identical specimens had been previously 
examined following irradiation to lower dose. HFIR irradiation was 
found to have promoted helium bubble formation at all tempera- 
tures and voids at 400°C. Helium bubbles were generally associated 
with subgrain boundaries or dislocations within grains. Void devel- 
opment was typical of the swelling incubation regime. Swelling had 
not been observed at lower fluence, nor was it found in EBR-II ir- 
radiated specimens. The onset of void swelling in HFIR is attrib- 
uted to helium generation. The major effect of increasing dose was 
found to be minor growth of dislocation loops and precipitate parti- 
cles. All major iuicrostructural features which were present at 
lower dose were retained. These observations provide an explana- 
tion for saturation of ductile-brittle transition temperature shifts 
with increasing fluence. 


6788 (DOE/ER—0045/14, pp 137-150) Fractographic 


examination of ferritic alloy Charpy specimens at a fluence of 
6 x 10”? n/cm?, Gelles, D.S.; Hu, W.L. (Westinghouse Han- 
ford Co., Richland, WA). Jul 1985. NTIS, PC All/MF 
A01. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual pro; rt for period ending March 31, 1985. 

_ The ob jective of this effort isto provide fractographic data 
for Charpy specimens of the irradiated ferritic alloys HT-9 and 
Modified 9Cr-1Mo in order to provide improved understanding of 
toughness degradation as a result of irradiation for the ferritic alloy 
class. The fracture surfaces of thirteen Charpy specimens have been 
examined by scanning electron microscopy and several of these 
have been measured for hardness. The specimen series irradiated in 
the Ad-2 test, second discharge includes HT-9 base metal in two 
product forms, and Modified 9Cr-1Mo base metal and weld metal, 
fluences include 13 and 26 dpa and irradiation temperatures cover 
the range 390°C to 550°C. It is found that significant hardening 
occurs both in HT-9 and 9Cr-1Mo following irradiation at 390°C, 
but not at 450°C and higher. Hardness decreases slightly with in- 
creasing fluences for HT-9 irradiated at 390°C and for 9Cr-1Mo ir- 
radiated at 390° and 500°C. Fracture appearance is found to be in- 
sensitive to irradiation fluence, whereas significant differences could 
be found in product form. It is concluded that irradiation does not 
encourage new fracture mechanism such as temper embrittlement. 
= is controlled by the microstructure generated prior to irra- 

jiation. 
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6789 (DOE/ER—0045/14, pp 152-160) Swelling and 
tensile properties of neutron ited copper alloys for high 
heat flux applications, Livak, R.J.; Zocco, T.G.; Kennedy, 
J.C. (Los Alamos National Lab., NM). Jul 1985. "NTIS, PC 
All1/MF AO1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual p’ n' report for period ending March 31, 1985. 

e objective of this work is to determine the neutron irra- 
diation response of four commercial, high strength, high-conductiv- 
ity copper alloys in order to plan future alloy development for high 
heat flux components. Four commercial copper alloys and two ele- 
mental coppers were irradiated in EBR-II to fluences of 3 and 15 
dpa at 385°C. The AMZIRC alloy and the two elemental coppers 
showed large swelling at the high fluence. The two precipitation 
hardened and cold worked alloys (AMZIRC and MZC) were soft- 
ened significantly by the irradiation. The two alumina-dispersed 
alloys (Al-20 and Al-60) retained their mechanical strength after ir- 
radiation. 


6790 (DOE/ER—0045/14, pp 161-167) Neutron-radi- 
ation induced changes in electrical resistivity of copper alloys 
for MFE applications. Frost, H.M.; Kennedy, J.C. (Los 
Alamos National Lab., NM). Jul 1985. NTIS, PC Al1/MF 
A011. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

objective of this work was to identify, by fast-neutron 

irradiation and post-irradiation testing, one or more mechanically 
acceptable copper alloys with low yet stable dc electrical resistivity 
values (rho/sub e/) and thus with attractive thermal conductivity 
(K) performance for first-wall applications. Values of rho/sub e/ 
were measured for two elemental (high-purity) coppers and four 
commercial copper alloys subjected in EBR-II to neutron fluences 
of 0.4 and 2.0 x 107° n/m? at 658K. Relative to annealed controls, 
two alumina-dispersed alloys gave the best results: increases in rho/ 
sub e/ (and 1/K) of 6-7% at the high fluence, with no significant 
changes (per paper 8.1 preceding) in the corresponding yield 
stresses. Changes in rho/sub e/ for MZC and AMZIRC Cu alloys 
were smaller than this, but the corresponding yield stresses were 
strongly diminished at the high fluence. Void swelling and accumu- 
lation and transmuted Ni and Zn contributed significantly to the 
observed changes in rho/sub e/. 


6791 (DOE/ER—0045/14, pp 168-175) Dual ion irra- 
diation studies of high strength copper alloys. Spitznagel, 
J.A.; Davis, J.W. (Westinghouse Research and Develop- 
ment Center, Pittsburgh, PA). Jul 1985. NTIS, PC A1ll/MF 
A01. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual —— report for period ending March 31, 1985. 

objective of this work is to scope the irradiation re- 

sponse of three classes of high strength, high conductivity copper 
alloys and to provide guidance for alloy development for fusion re- 
actor structural components. Microstructural changes are reported 
for a precipitation strengthened Cu-0.4 wt % Be-1.9 wt % Ni alloy 
and a dispersion hardened Cu-0.6 wt % Al (AkOs) alloy after dual 
ion irradiation at fluences up to ~ 20 dpa at 250°C, 300°C and 
350°C. Both alloys show good swelling resistance. Peak swelling 
temperature for the alumina dispersion hardened alloy (Al-60) is ~ 
350°C. For fluences of 10-20 dpa average swelling rates of 0.01% 
per dpa and 0.05% per dpa have been measured for irradiation 
without simultaneous helium injection and with a gas atom implan- 
tation rate of K/sub g/ ~ 3 x 10-* appm . s~*. Void formation is 
heterogeneous and is most pronounced in grains with low no. den- 
sities of AlOs particles. The beryllium-copper alloy shows almost 
no swelling with the exception of a few narrow and widely spaced 
transgranular bands of voids at 250°C-350°C. Loss of the (100) 
relrod reflections in the latter alloy is fluence and temperature de- 
pendent and reflects loss of coherency of the G.P. zones, particle 
restructuring and/or loss of imaging conditions due to strain field 
overlap from the dislocation network. Recoil resolution of the 
cubic y-AlOs particles in the Al-60 is observed under certain con- 
ditions. The impact of these phase instabilities on mechanical and 
thermal properties is not known. It is recommended that neutron 
irradiation studies at 105°C-300°C be conducted to assess their im- 
portance. 
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6792 (DOE/ER—0045/14, pp 177-181) Environmental 
effects cn the properties of vanadium-base alloys. Diercks, 
D.R.; Smith, D.L. (Argonne National Lab., IL). Jul 1985. 
NTIS, PC A11/MF AO1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 


nual progress report for period ending March 31, 1985. 
The objective of this task is to experimentally evaluate the 


corrosion behavior of selected vanadium base alloys in a number of 
aqueous, liquid metal, and gaseous environments. The results of 
these investigations will be used in the selection of appropriate va- 
nadium-base alloys for structural applications in fusion reactors. Ex- 
posures of V-15Cr-5Ti, V-20Ti, and VANSTAR-7 specimens to 
pressurized flowing water containing 0.03 ppm dissolved O2 at 
288°C indicate that V-15Cr-5Ti again has the best corrosion resist- 
ance. Further scanning Auger microprobe studies of sulfur segrega- 
tion in vanadium-base alloys reveal no clear correlation between 
segregation and the variables examined. 


6793 (DOE/ER—0045/14, pp 182-191) Corrosion of 
austenitic and ferritic steels in flowing lithium environment. 
Chopra, O.K.; Smith, D.L. (Argonne National Lab., IL). 
Jul 1985. NTIS, PC Al1/MF AOl. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual progress report for period ending March 31, 1985. 

e objective of this program is to investigate the influence 
of a flowing lithium environment on the corrosion behavior and 
mechanical properties of structural alloys under conditions of inter- 
est for fusion reactors. Corrosion rates are determined by measuring 
the weight change and depth of internal corrosive penetration as a 
function of time and temperature. These measurements, coupled 
with metallographic evaluation of the alloy surface, are used to es- 
tablish the mechanism and rate-controlling process for the corro- 
sion reactions. Initial effort on mechanical properties is focused on 
fatigue and tensile tests in a flowing lithium environment of con- 
trolled purity. Corrosion data on weight loss and internal penetra- 
tion are presented for ferritic and austenitic steels in flowing lithium 
at 372, 427, and 482°C. Results from metallographic examination of 
the lithium-exposed specimens are presented. The influence of time, 
temperature, and lithium purity on the dissolution behavior of the 
alloys is discussed. 


6794 (DOE/ER—0045/14, pp 192-196) Environmental 
effects on properties of alloys in flowing Pb-17Li. 
Chopra, O.K.; Smith, D.L. (Argonne National Lab., IL). 
Jul 1985. NTIS, PC Al1/MF AOl. File Number 
DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual eSs rt for period ending March 31, 1985. 

PT The Objentive of this eames to investigate the influence 
of a flowing Pb-17 at. % Li environment on the corrosion behavior 
and mechanical properties of structural alloys under conditions of 
interest for fusion reactors. Corrosion behavior is evaluated by 
measuring the weight change and depth of internal corrosive pene- 
tration of alloy specimens exposed to flowing Pb-17Li for various 
times. The dissolution rates are determined as a function of temper- 
ature. Metallographic examination of the alloy surface is used to es- 
tablish the mechanism and rate-controlling process for the corro- 
sion reactions. Initial effort on mechanical properties is focused on 
tensile tests in a flowing Pb-17Li environment. Corrosion data are 
presented for ferritic HT-9 and Fe-9Cr-1Mo steel and austenitic 
Type 316 stainless steel in flowing Pb-17Li at 413, 427, and 454°C. 
Tensile properties of HT-9 alloy in a flowing Pb-17Li environment 
at temperatures between 270 and 450°C are also reported. 


6795 (DOE/ER—0045/14, pp 197-204) Thermal con- 
vection loop studies of the lithium corrosion of low activation 
austenitic alloys and standard Fe-12Cr-1MoVW steel. Tortor- 
elli, P.F.; DeVan, J.H. (Oak Ridge National Lab., TN). Jul 
1985. NTIS, PC Al1/MF AO1. File Number DE85018142. 
In Alloy development for irradiation performance. Semian- 

nual pro oe report - period ending March 31, 1985. 
¢ purpose of this task is to determine the corrosion resist- 

ance of candidate first-wall materials to slowly flowing lithium in 
the presence of a temperature gradient. Corrosion and deposition 
rates are measured as functions of time, temperature, additions to 
the lithium, and flow conditions. These measurements are combined 
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with chemical and metallographic examinations of specimen sur- 
faces to establish the mechanisms and rate-controlling processes for 
dissolution and deposition reactions. Further data for Cr-Mn steels 
in thermally convective lithium showed that corrosion in such sys- 
tems was complicated by multiple simultaneous corrosion processes. 
The dominant corrosion reaction during higher temperature expo- 
sure of 12Cr-IMoVW steel to thermally convective lithium was 
thermal gradient mass transfer. 


6796 (DOE/ER—0045/14, pp 205-207) Corrosion of 
type 316 stainless steel and 12Cr-IMoVW steel in 
convective Pg-17 at. % Li. Tortorelli, P.F.; DeVan, J.H. 
(Oak Ridge National Lab., TN). Jul 1985. NTIS, PC A11/ 
MF AO1. File Number DE85018142. 

In Alloy development for irradiation performance. Semian- 
nual pro; —— report for period ending March 31, 1985. 

e purpose of this task is to determine the corrosion resist- 
ance of candidate first-wall materials to slowly flowing Pb-17 at. % 
Li in the presence of a temperature gradient. Dissolution and depo- 
sition rates are measured as functions of time, temperature, and ad- 
ditions to the lead-lithium. These measurements are combined with 
chemical and metallographic examinations of specimen surfaces to 
establish the mechanisms and rate-controlling processes for the dis- 
solution and deposition reactions. Observations of the effects of the 
cleaning procedure used to remove residual Pb-17 at. % Li from 
type 316 stainless steel revealed a considerable variability in the 
amount of corrosion layer that was also removed. No localized cor- 
rosion or lead-lithium penetration was noted for 12Cr-IMoVW 
steel exposed to thermally convective Pb-17 at. % Li for 3078 h at 
temperatures up to 500°C. 


6797 (DOE/ET/53088—211) Healing of magnetic sto- 
chasticity and islands by self-consistent currents. 
Kotschenreuther, M. (Texas Univ., Austin (USA). Inst. for 
Fusion Studies). Oct 1985. Contract FG05-80ET53088. 14p. 
(IFSR—211). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002640. 

When resonant magnetic perturbations are imposed on a tor- 
oidally confined plasma, magnetic stochasticity can arise. It is 
shown that the transport of electrons in the stochasticity can lead 
to self-consistent magnetic fields which can greatly reduce, or heal, 
the stochasticity in steady state. These currents occur if there is an- 
other plasma transport process operating in which the radial fluxes 
of electrons and ions are not automatically equal. The healing effect 
can be quite strong in stellarator plasma confinement devices for 
fusion applications. 


6798 (HEDL—7555, pp 20p, Paper 19) Specimen min- 
iaturization and mechanical properties. Kiritani, M. (Hok- 
kaido Univ., Sapporo, Japan). Aug 1985. NTIS, PC A24/ 
MF AOI. File Number DE85018214. (CONF-8503149— 
Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

. Specimen miniaturization and mechanical properties studies 
in Japan are outlined. The objectives of the studies are: standardiza- 
tion of specimen dimensions, specimen size effects, correlation 
among variety of miniaturized mechanical tests, and application to 
D-T neutron irradiated materials. Data are presented on the effects 
of radiation on the mechanical properties of stainless steels, copper, 
and nickel. 


6799 (HEDL—7555, pp 23p, Paper 20) Fracture tough- 
miniatured specimen. 


ness evaluation using Kodaira, T.; Ta- 
kahashi, H. (Japan Atomic Energy Research Institute, 
Tokai). Aug 1985. NTIS, PC A24/MF AOl1. File Number 
DE85018214. (CONF-8503149—Summ. > 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

’ In the R and D work on structural materials for fusion reac- 
tors, it is necessary to characterize the mechanical properties of 
metals using a miniaturized specimen because of the limitations on 
specimen size at testing facilities. The status of procedures for the 
determination of such materials properties is described. Some exper- 
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imental results in the determination of fracture toughness, including 
irradiated as well as unirradiated A533B steel are given. 


(HEDL—7555, pp 4p, Paper 21) Fission-fusion 
conreletions: a Kitajima, K.; Garner, F. (Kyushu 
). Aug 1985. NTIS, PC A24/MF AOl1. File 

Number 85018214. (CONF- -8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

Fission-fusion correlation studies are summarized. The fol- 
lowing topics are outlined: displacement effectiveness, transmutants, 
charged particle simulation, miscellaneous, and recommendations. 


6801 ee pp 4p, Paper 22) Fission-fusion 
correlation. Kiritani, M. (Hokkaido Univ., Sapporo, Japan). 
Aug 1985. NTIS, PC A24/MF AO1. File Number 
DE85018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

: Fission-fusion correlation studies are outlined. Data are pre- 
sented on damage efficiency for neutron spectra related to mean 
neutron energy. 


6802 (HEDL—7555, pp 7p, Paper 23) What is the use 
of ion accelerator irradiation for fain reactor material de- 
velopment. Kiritani, M. (Hokkaido Univ., Sa 
Aug 1985. NTIS, PC A24/MF AOI. 
DE85018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

, The use of ion accelerators for the irradiation of specimens 
for fusion reactor materials development is outlined. Some ques- 
tions that need to be answered are: can the fusion environment be 
simulated, meaning of the dual beam experiment, is it useful to 
combine EM and accelerators, how to find fundamental processes, 
and difference in approach of US and Japanese research programs. 


ro, Japan). 
ile Number 


6803 ee, p 20p, Paper 24) Assessment of 
transmutant new experimen’ —— approaches. 
Garner, F.A.; een HP R. (Hanford Engi ing Develo 
ment Lab., Richland, WA). Aug 1985. Ss, S, PC A24/MF 
A01. File Number DE85018214. (CONF-8503149—Summ.). 
From US/Japan seminar on radiation testing and develop- 

ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

, Fission-fusion correlation studies are outlined. Data are pre- 
sented on transmutants and swelling in irradiated 316 stainless steel 
and swelling in irradiated Fe-Ni-Cr alloys. 


6804 (HEDL—7555, pp 6p, Paper 25) °°Ni enrichment 
for fast reactor studies of helium effects. Simons, R.L. (Han- 
ford Engineering Develo = Lab., Richland, WA). Aug 
1985. IS, PC A24/MF A01. File Number DE85018214. 
(CONF-8503 149—Summ. )- 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

The use of Ni for fast reactor studies of helium effects on 
nucleation of voids/bubbles is outlined. A proposed method for 
studying ferritic steels using °° Ni is summarized. 


6805 (HEDL—7555, pp 26p, Paper 26) Defect struc- 
ture evolution from radiation damage with D-T fusion neu- 
trons, Kiritani, M. (Hokkaido Univ., Sapporo, Japan). Aug 
1985. NTIS, PC A24/MF AO1. File Number D 85018214 
(CONF-8503149—Summ. }. 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

The D-T fusion neutron irradiation studies of materials is 
summarized. The subject is discussed under 7 major topics: (1) re- 
quired experimental techniques, (2) detection of damaged zones, (3) 
sub-cascade damage, (4) stability of point defect clusters, (5) dy- 
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namical effects, (6) role of free interstitial atoms, and (7) mechanical 
properties and microstructure. 


6806 (HEDL—7555, pp 7p, Paper 27) Detection of 
micro-segregation of i. elements by nucleation point 
on = Kiritani, M. (Hokkaido Univ., Sapporo, 

ae. g 1985. NTIS, PC A24/MF A0O1. File Number 
D 35018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

The detection of micro-segregation of minor elements by nu- 
cleation of point defect clusters is outlined. The method provides 
more sensitive detection than analytical electron microscopy. Data 
are given on the formation of defect clusters in nickel irradiated at 
40°C and 1000 keV. 


6807 (HEDL—7555, pp 2p, Paper 28) Low atomic 
number elemental analysis (EDX-ELS) and radioactive speci- 
men techniques. Thomas, L.E. (Hanford Engineering Devel- 
Mr Lab., Richland, WA). Aug 1985. NTIS, PC A24/ 

F AOl. File Number DE85018214. (CONF-8503149— 


ae US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 


6808 ng pp 4p, Paper 29) Microchemical - 
microstructural records in irradiated materials. Brager, H.R.; 
Garner, F.A. (Hanford Engineering Development Lab., 
Richland, WA). Aug 1985. NTIS, PC A24/MF AOl1. File 
Number DE85018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

Changes in the chemical and structural records in irradiated 
materials are outlined. Macroscopic property changes, i.e., micros- 
tructural and microchemical records, are summarized. Data are pre- 
sented on irradiation hardening of Fe-Ni-Cr ternaries. 


6809 (HEDL—7555, pp 20p, Paper 30) Alloy develop- 
ment of JAERI for fusion reactor structural materials, Hi- 
shinuma, A. (Japan Atomic Energy leeds Institute, 
Tokai). Aug 1985. NTIS, PC A24/MF AOl1. File Number 
DE85018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

The development of structural materials for fusion reactors 
is outlined. These materials need to have good workability and wel- 
dability. Data are given on the swelling behavior and tensile prop- 
erties of irradiated type 316 stainless steel and the effect of carbon 
on creep rupture of AISI 304 welded joints. 


6810 (HEDL—7555, pp 5p, Paper 31) Design of iron- 
base austenitic alloys for complex nuclear service environ- 


ments. Kondo, T. (Japan Atomic Energy Research Institute, 
Tokai). Aug 1985. IS, PC A24/MF AO1. File Number 
DE85018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

An outline is presented of attempts to design iron base alloys 
with enhanced phase stability and creep strength for complex nu- 
clear service environments. The constraints for developing the 
alloys were that the lowest allowable chromium content was 13% 
and the highest allowable nickel content no more than 25%. Two 
potentially attractive series of alloys were developed, i.e., alloys 
with good phase stability and strength. Data are presented on the 
chemical composition and mechanical properties of these iron base 
alloys. 
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(HEDL—7555, pp 7p, Paper 32) Reduced activa- 
tion materials program at NRIM. Aug 1985. NTIS, PC 
A24/MF AOl. File Number DE85018214. (CONF- 
8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

. A research activity aimed at evaluation of induced activity 
in alloys and reduced activation materials development is outlined. 
The objectives of the program are the selection of elements for re- 
duced activation materials and determination of the allowable con- 
centration of radioactive elements. 


6812 (HEDL—7555, pp Sp, Bi 33) Molybdenum 
and tungsten single crystals for fusion reactor materials. Aug 
1985. NTIS, PC A24/MF AOl1. File Number DE85018214 
(CONF- 8503149—Summ. ). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

: A program for the development of molybdenum and tung- 
sten with good ductility for the first wall and/or protection wall in 
prospective Tokamak-type fusion reactors is outlined. The program 
aims to clarify fundamental factors for preparing large-scale single 
crystals by means of secondary recrystallization, characterize the 
crystals obtained (mechanical properties, surface effects, crystallo- 
graphic orientations, etc.), and measuring the neutron irradiation 
performance. 


(HEDL—7555, pp 13p, paper 34) Molybdenum 
and tungsten single crystals for fusion reactor materials, Hir- 
- Y¥.; — M. (National Research Institute for Metals, 

oe g 1985. NTIS, PC A24/MF AO1. File Number 
D 85018214. (CONF- 8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

. Molybdenum and tungsten are expected to be used as the 
first wall and/or the protection wall in prospective Tokamak fusion 
reactors. For the practical utilization of these materials, however, 
several problems must be solved. The greatest potential problem is 
the severe embrittlement of the material under fusion reactor envi- 
ronments. The development of molybdenum and tungsten with 
good irradiation performance would guarantee the high efficiency 
of the reactor. From such a point of view, molybdenum and/or 
tungsten single crystals are proposed for fusion reactor materials. 
By using the secondary recrystallization method, single crystals of 
molybdenum and possibly tungsten of the required shapes could be 
easily prepared. 


6814 (HEDL—7555, pp 8p, Paper 35) Low activation 
ferritic steels. Lechtenberg, T. (GA Technologies Inc., San 
Diego, CA). Aug 1985. NTIS, PC A24 AOl. File 
Number DE85018214. (CONF-8503 149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

' The development of low activation ferritic steels for use in 
fusion reactors is discussed in outline form. In these alloys no Mo, 
Nb, or Co is used for strengthening; carbides are used for strength 
enhancement. Data are given on the composition and hardness of 
these alloys. 


6815 Se oe pe 11 Ip Paper ae Ferritic alloy 
for reduced ell 


design activation. es, D.S. (Westinghouse 
Hanford Co., Richland, WA). Aug 1985. NTIS, PC A24/ 
MF AOl. File Number DE85018214. (CONF-8503149— 
Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

" A low activation materials development program is outlined. 
The objective of the program is to eliminate long-term radioactivity 
of fusion reactor components by removing the detrimental ele- 
ments. These ferritic steels must be designed with no Ni, Mo, Nb, 
or N, however, a ferritic (bainitic or martensitic) alloy should be 
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possible with these constraints. Design diagrams for Fe-Cr-W and 
Fe-Cr-V steels are given. 


6816 ee » BP 2 Oo 37) Reduced activa- 
1 — steels. Kluch, ak Ridge National Lab., 

— 1985. NTIS, PC Ade MF AOl. File Nu:aber 
DEssOIs 14. (CONF- -8503149—Summ.). 

From US/Japan seminar on radiation and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

A program for the development of low activation ferritic 
steels is summarized. Alloy composition selection criterion for these 
steels is outlined. 


6817 ee oe pp 2p, Paper 38) Swelling of Fe- 
Cr-Mn ternary alloys. Brager, H.R.; Garner, F.A. (Hanford 
Engineering Devel —= Lab., Richland, WA). Aug 1985. 
NTIS, PC A24 Aol. File Number DE85018214. 
(CONF- 8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

, The swelling of Fe-Cr-Mn ternary alloys is briefly outlined. 
It was found that swelling was independent of temperature and 
composition, the past-transient swelling rate is 1%/dpa, and appar- 
ent composition dependence of swelling arises from spinodal-in- 
duced densification. 


6818 (HEDL—7555, pp 4p, Pa 39) Vanadium 
alloys: development strategy. Aug 1985. S, PC A24/MF 
AO1. File Masher DESS018214~ (CONF- -8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

, A strategy for the development of vanadium alloys for use in 
radiation environments is outlined. An attractive reference alloy 
(V-15Cr-5Ti) has been identified. The critical issues in developing 
vanadium base alloys are summarized. 


6819 (HEDL—7555, pp 9p, Paper 40) Hot cell capa- 
bilities and remote mechanical testing facilities. Grossbeck, 
M.L. (Oak Ridge Ridge National Lab., TN). Aug 1985. NTIS, PC 
A24/MF AOl. File Number DE85018214. (CONF- 
8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

, Hot cell capabilities are outlined. These capabilities include 
capsule disassembly, removal of alkali metals (Na, Li) using HNs, 
re-encapsulation of radioactive specimens, and fully remote thinning 
of TEM disks. The hot cells should be capable of postirradiation 
testing of mechanical properties at atmospheric pressure and up to 
10-® torr. 


6820 ome eG 13p, Paper 41) Creep/creep 
rupture properties. Pui gh, RJ. (Westinghouse Hanford Co., 
Richland, WA). Aug foes. NTIS, PC A24/MF AOl. File 

Number DE85018214. (CONF-8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

. Creep/creep rupture properties of alloys for use in fusion re- 
actors are outlined. Criteria for these studies include: deformation 
of first wall and blanket components due to irradiation-induced 
creep must be accounted for in reactor design, pressurized table 
specimen geometry must be chosen for the LMR test matrix to pro- 
vide creep data, and pressurized tube specimen geometry can be 
used to provide detailed design data for creep. Creep data are pre- 
sented for different specimen geometries of Type 316 stainless steel. 


6821 (HEDL—7555, pp 15p, Paper 42) Irradiation 
creep study at NRIM. Nagakawa, J. (National Research In- 
stitute for Metals, Tokyo, Japan). Aug 1985. NTIS, PC 
A24/MF AOl. File Number DE85018214. (CONF- 
8503149—Summ.). 
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From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

Torsional type irradiation creep testing apparatus has been 
constructed and used for measurement of the NRIM small cyclo- 
tron facility expected to be completed by the end of 1985. The ap- 
paratus has been installed at the cyclotron facility of the Institute of 
Physical and Chemical Research, where the available proton beam 
current is very low. Therefore, emphasis was placed, firstly, on the 
confirmation of the apparatus capability and strain resolution, and 
secondly on the examination of the effects of dislocation density on 
irradiation creep. The latter was pursued by adopting a rather low 
stress and temperature range and short measurement time with a 
low beam current to prevent the microstructural evolution during 
measurement. The torsional creep apparatus has proved to be capa- 
ble of measuring irradiation creep with very high strain resolution. 
The observed irradiation creep behavior was similar to that predict- 
ed by the SIPA model, but only a very small difference was found 
between cold worked and recrystallized conditions. Calculation of 
the SIPA creep rate was carried out with emphasis on the effects 
of dislocation density, taking into account the mutual recombination 
of point defects. 


6822 (HEDL—7555, pp 9p, Paper 43) Light ion irra- 
diation study in NRIM. Shiraishi, H. (National Research In- 
stitute for Metals, Tokyo, Japan). Aug 1985. NTIS, PC 
A24/MF AOl. File Number DE85018214. (CONF- 
8503149—Summ.). 

From US/Japan seminar on radiation testing and develop- 
ment of alloys for fusion reactors; Richland, WA, USA (18 Mar 
1985). 

The light ion irradiation method is useful and effective in 
several fields of radiation damage study. The objective of radiation 
damage study in NRIM are: (1) search for new developmental 
alloys, (2) comparison between several commercial and modified 
alloys, and (3) theoretical discussion on the radiation damage proc- 
ess. Swelling estimation by 200 keV proton irradiation and helium 
embrittlement with helium injection of 316 stainless steel were 
begun about ten years ago. This work was developed for some 
modified austenitic stainless steels including JPCA. Irradiation 
creep is another important subject. The construction of a small cy- 
clotron and two different types of irradiation creep test chambers 
started five years ago. The performance of this cyclotron is de- 
scribed. The following kinds of tests will be performed: (1) irradia- 
tion creep, (2) in-beam creep rupture, mainly with helium injection, 
(3) post-helium-injection creep rupture, (4) post-helium injection 
temperature increase test, (5) irradiation induced phase stability and 
void swelling, and (6) fracture toughness-microspecimen technolo- 
gy. 


6823 (LA—10504-MS) Discrete-coil investigations of 
modular stellarator configurations. Lilliequist, C.G. (Los 
Alamos National Lab., NM (USA)). Oct 1985. Contract W- 
7405-ENG-36. 47p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86003280. 

The existence of a vacuum magnetic well is generally ac- 
cepted as a prerequisite to start-up. The special set of modular-stel- 
larator configurations selected for the present computational inves- 
tigation was derived from coefficients and equations that produced 
finite-beta wells in a continuous-current-sheet representation. The 
corresponding coils did not produce magnetic wells in a vacuum 
when their field configuration was investigated with a discrete-coil 
code. Vacuum magnetic wells have been identified through the use 
of this discrete-coil code in previous Heliac and stellarator studies. 
Therefore, these finite-beta magnetic wells could be the conse- 
quence of the continuous-current-sheet model: a conjecture that is 
supported by the linear scaling of the magnetic hills found in the 
present work as a function of the separation between the coils used. 
In addition to magnetic field profiles, comparisons are shown here 
of ripple, rotational transform, and flux-surface shapes for the dis- 
crete-coil, modular stellarators under study. Initially, each of the 
significant parameters affecting the shape of the control surface 
upon which the coils lie and the deformation of the individual coils 
was varied separately in search of a vacuum magnetic well in the 
parameter neighborhood of the successful finite-beta configuration. 
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6824 (LA-UR—85-3581) Final report on the FMIT Con- 
trol System. Johnson, J.A. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 10p. (CONF- 
8510194—6). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE86002398. 

From 2. international workshop on accelerator control sys- 
tems; Los Alamos, NM, USA (7 Oct 1985). 

The computer control system for the Fusion Materials Irra- 
diation Test Facility (FMIT) prototype accelerator was designed 
using distributed intelligence driven by a distributed database. The 
system consists of two minicomputers in the central control room 
and four microcomputers residing in CAMAC crates located near 
appropriate subsystems of the accelerator. The system uses single 
vendor hardware as much as practical in an attempt to minimize 
the maintenance problems. Local control consoles are an integral 
part of each node computer to provide subsystem check-out. The 
main console is located in the central control room and permits 
one-point operation of the complete control system. Automatic sur- 
veillance is provided for each data channel by the node computer 
with out-of-bounds alarms sent to the main console. Report by ex- 
ception is used for data logging. This control system has been oper- 
ational for two years. The computers are too heavily loaded and 
the operator response is slower than desired. A system upgrade to a 
faster local-area network has been undertaken and is scheduled to 
be operational by conference time. 


6825 (ORNL/TM—9768) First annual progress report 
on United States-Japan Collaborative Testing in the High 
Flux Isotope Reactor and the Oak Ridge Research Reactor 
for the period ending September 30, 1984. Scott, J.L.; Gross- 
beck, M.L.; Jitsukaw, S.; Rowcliffe, A.F.; West, C.D.; 
Tanaka, M.P.; Kondo, T.; Hishinuma, A. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1985. Contract ACO0S5- 
840R21400. 50p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86002904. 

The first year of the Program of US-Japan Collaborative 
Testing in HFIR and ORR has been completed. The program con- 
sists of eight Phase-I HFIR Target Capsules and two ORR Spec- 
tral-Tailoring Capsules equally shared. At the end of the first year, 
all eight HFIR capsules were completed and six were being irradi- 
ated in HFIR. Designs of both ORR Capsules were completed, and 
a thermal mock-up of the 60/200°C capsule was successfully oper- 
ated. Preparations were made for the installation of a new JEOL 
JEM-2000FX Microscope to be supplied by JAERI to ORNL for 
the collaboration. All work was completed on schedule and within 
costs. 


6826 (UCRL—93554) Cascade: a high-efficiency ICF 
power reactor. Pitts, JH. (Lawrence Livermore National 
Lab., CA (USA)). 31 Oct 1985. Contract W-7405-ENG-48. 
12p. (CONF-851053—4). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86002605. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

Cascade attains a net power-plant efficiency of 49% and its 
cost is competitive with high-temperature gas-cooled reactor, pres- 
surized-water reactor, and coal-fired power plants. The Cascade re- 
actor and blanket are made of ceramic materials and activation is 6 
times less than that of the MARS Tandem Mirror Reactor operat- 
ing at comparable power. Hands-on maintenance of the heat ex- 
changers is possible one day after shutdown. Essentially all tritium 
is recovered in the vacuum system, with the remainder recovered 
from the helium power conversion loop. Tritium leakage external 
to the vacuum system and power conversion loop is only 0.03 Ci/d. 


6827 (UCRL—93555) Accelerators for heavy ion fusion. 
Bangerter, R.O. (Lawrence Livermore National Lab., CA 
(USA)). Oct 1985. Contract W-7405-ENG-48. 16p. NTIS, 
PC A02/MF A001; GPO Dep. File Number DE86002606. 
Large fusion devices will almost certainly produce net 
energy. However, a successful commercial fusion energy system 
must also satisfy important engineering and economic constraints. 
Inertial confinement fusion power plants driven by multi-stage, 
heavy-ion accelerators appear capable of meeting these constraints. 
The reasons behind this promising outlook for heavy-ion fusion are 
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given in this report. This report is based on the transcript of a talk 
presented at the Symposium on Lasers and Particle Beams for 
Fusion and Strategic Defense at the University of Rochester on 
April 17-19, 1985. 


6828 (UCRL—93568) Multiuser development scenario 
for ICF. Hogan, W.J. (Lawrence Livermore National Lab., 
CA (USA)). Oct 1985. Contract W-7405-ENG-48. 13p. 
(CONF-851053—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86002854. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

An outline is given of some of the various possible applica- 
tions of ICF technology. Developmental paths for each application 
are briefly described. The implications on design and operation of 
the ICF facilities if multipurpose use is allowed are examined. 
(MOW) 


6829 Electrohydrodynamically driven large-area liquid- 
metal ion sources. Pregenzer, A.L. (Simulation Theory Divi- 
sion 1231, Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Journal of Applied Physics; 58: No. 12, 4509- 
4511(15 Dec 1985). Contract AC04-76DP00789. 

Application of electrohydrodynamic instability theory to a 
planar liquid-lithium surface suggests that liquid lithium may pro- 
vide a large-area ion source for intense ion-beam diodes. Such a 
source could uniformly produce ions on a nanosecond time scale if 
the applied electric field exceeds 10 MV/cm. Wavelengths and 
growth times of the most rapidly growing instability have been cal- 
culated to first order as a function of applied electric field. Results 
have been interpreted in the context of an ion source for a light 
ion-beam driver for inertial confinement fusion. 


6830 Welding process selection for fabrication of a su- 
perconducting magnet structure. Goodwin, G.M. (Oak Ridge 
National Laboratory, Oak Ridge, TN). Welding Journal 
(Miami); 64: No. 8, 19-26(Aug 1985). 

The magnets that will provide containment of the intensely 
hot plasma in fusion reactors must be wound with superconductors 
to enable these reactors to produce more energy than they consume 
(Ref. 1). With current superconductor technology, this requires the 
use of liquid helium at its boiling point (about 4 K, or -269°C) as a 
coolant. At this temperature, all other known materials are solid. 
Austenitic stainless steels are the most widely used alloys for struc- 
tural applications below 77 K (-196°C) (Ref. 2). Their physical 
properties offer advantages over those of competing materials; the 
elastic modulus is high, and the thermal expansion, magnetic perme- 
ability, and electrical and thermal conductivities are low. Their me- 
chanical properties, including strength, ductility and fracture tough- 
ness, are generally adequate to withstand the large forces imposed 
on magnet structures reliably. A possible exception to this state- 
ment arises in the case of weldments; the limited 4 K (-269°C) frac- 
ture toughness data for austenitic stainless steel weld metal show a 
wide range of values, with no obvious explanation for the large dif- 
ferences. This report summarizes the data available in the literature, 
contributes new data for three different welding processes - gas 
tungsten arc (GTAW), shielded metal arc (SMAW) and flux cored 
arc (FCAW) - and offers some observations of the fracture mor- 
phology. 


Producing tritium in a homogenous reactor. 
Contos: W. E. (to Dept. of Energy). US Patent 4,532,102. 
30 Jul 1985. Filed date 1 Jun 1983. vp. 

PAT-APPL-500107. 

A method and apparatus are described for the joint produc- 
tion and separation of tritium. Tritium is produced in an aqueous 
homogenous reactor and heat from the nuclear reaction is used to 
distill tritium from the lower isotopes of hydrogen. 


6832 Articulated limiter blade for a tokomak fusion re- 
actor. Doll, D. W. (to Dept. of Ener oO vp US Patent 
4,532,101. 30 Jul 1985. Filed date 21 Oct 1982 
PAT-APPL-435791. 
A limiter blade for a large tokomak fusion reactor includes 
three articulated blade sections for enabling the limiter blade to be 
adjusted for plasmas of different sizes. Each blade section is formed 
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of a rigid backing plate carrying graphite tiles coated with titanium 
carbide, and the limiter blade forms a generally elliptic contour in 
both the poloidal and toroidal directions to uniformly distribute the 
heat flow to the blade. The limiter blade includes a central blade 
section movable along the major radius of the vacuum vessel, and 
upper and lower pivotal blade sections which may be pivoted by 
linear actuators having rollers held to the back surface of the pivot- 
al blade sections. 


6833 Tandem mirror fusion research. Baldwin, D.E. 
(Lawrence Livermore Lab., Berkeley, CA). pp 301-309 of 
Alternative energy sources "VI: Vol. 3: wind/ocean/nucle- 
ar/hydrogen. Veziroglu, T.N. Washington, DC; Hemi- 
sphere Publishing Co. (1985). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

The tandem mirror program has evolved considerably in the 
last decade. Of significance is the viable reactor concept embodied 
in the MARS design. An aggressive experimental program, culmi- 
nating in the operation of MFTF-B in late 1986, will provide a firm 
basis for refining the MARS design as necessary for constructing a 
reactor prototype in the 1990s. 


6834 Performance estimates of photoneutralized nega- 
tive-ion beams. Fink, J.H. (Lawrence Livermore National 
Laboratory, University of California, Livermore, Califor- 
nia). Fusion Technology; 6: No. 3, 548-553(Nov 1984). 

Recent studies have provided data that make it possible to 
estimate the efficiency and cost of future beamlines using a chemi- 
cal oxygen-iodine laser as a neutralizer. These studies indicate that 
a 400-keV neutral deuterium beam of more than 20 A will operate 
at an efficiency >60%, with the capital cost of the neutralizer at 
less than $2/W of neutral beam output. Beamlines of lower current 
and less energy will operate at poorer efficiencies and higher neu- 
tralizer costs per watt of neutral beam. These are estimates. As they 
are very sensitive to changes in the assumptions from which they 
were derived, they must be used with some caution. Additional 
studies are expected to provide more reliable estimates. 


Experimental results from hydrogen/deuterium 
distillations at the Tritium Systems Test Assembly. Sherman, 
R.H.; Burtlit, J.R.; Veris, D.K. (Los Alamos National Labo- 
ratory, Los ‘Alamos, New Mexico). Fusion Technology; 6: 
No. 3 *625-628(Nov 1 1984). 

Fundamental operating parameters and column performance 
have been measured on the interlinked, four-column cryogenic dis- 
tillation system at the Tritium Systems Test Assembly. Using mix- 
tures of hydrogen and deuterium, data have been gathered and are 
given here on liquid holdup in the column packing and liquid level 
in reboilers (factors important to isotope inventory), pressure drop 
in the column packing, and product purity. Both Raman spectros- 
copy and gas chromatography were used for product analysis. 


6836 Radiation safety criteria for maintenance and 
waste management in the Mirror Advanced Reactor Study. 
Maninger, R.C.; Dorm, D.W. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California). Fusion Technolo- 
gy; 6: No. 3, 616-624(Nov 1984). 

The Mirror Advanced Reactor Study (MARS) was a 2-yr 
study of designs for a commercial tandem mirror fusion reactor. 
Two of the goals of the MARS program were to exploit the full 
potential of fusion for occupational and environmental safety during 
operation and maintenance and to realize safe long-term disposal of 
radioactive wastes. Two numerical ratings devised to characterize 
materials with respect to impacts of induced radioactivity on these 
two goals are described. The ratings devised for these purposes are 
the remote maintenance rating and the waste disposal rating. The 
MARS reactor designers had these ratings available and used them 
as guidelines in making configuration and materials choices. Signifi- 
cant differences in meeting these goals were identified, depending 
on the materials chosen. The final MARS design fully utilized the 
technology available today and, in large measure, achieved the 
stated goals of the program. 





70 FUSION ENERGY 
7002 FUSION POWER PLANT TECHNOLOGY 


6837 Safety assessment of the MARS tandem mirror re- 
actor. Guroi, H.; Dabiri, A.E. (Science Applications, Inc., 
Applied Plasma Physics and Technology Division, La Jolla, 
California). Fusion Technology; 6: No. 3, 605-615(Nov 1984). 
The safety of the Mirror Advanced Reactor Study (MARS) 
tandem mirror reactor is assessed. Only prompt consequences to 
the public at the plant boundary, which is taken to be 1000m, are 
i . The major radioactive inventories in MARS reside in 
the first-wall/blanket structure, coolant, and tritium. The greatest 
radioactivity resides in the HT-9 first-wall/ blanket structure. The 
only accident scenario identified that could lead to a first-wall melt- 
down was a loss-of-coolant accident (LOCA) accompanied by the 
inability to shut off the plasma. However, since only oxides of mo- 
lybdenum are expected to be volatized from the hot HT-9 struc- 
ture, the public consequences are found to be low. A LOCA can 
result in large doses if the activity in the activated corrosion prod- 
ucts and LiPb coolant can be transported outside the reactor con- 
tainment building. However, most of the LiPb would be expected 
to solidify, and any aerosols that are produced will likely plate out 
on surfaces or settle. Various tritium accident scenarios were con- 
sidered. Release of all the tritium in the reactor building (51 g) 
leads to a dose of 21 rem. A much more likely accident involves 
partial leakage due to some reactor containment damage. 


6838 Fusion breeder - an early application of nuclear 
fusion. Maniscalco, J.A.; Berwald, D.H.; Moir, R.W.; Lee, 
J.D.; Teller, E. (TRW, Inc., Redondo Beach, CA). Fusion 
— 6: 584-596(Nov 1984). Contract W-7405-ENG- 

Fusion breeders are fusion reactors designed specifically to 
produce fissile fuel for fission reactors such as the light water reac- 
tor (LWR). Two kinds of fusion breeders are reviewed. The first 
uses a blanket designed to multiply neutrons by fissioning the abun- 
dant isotopes of **U and **Th. This design is predicted to 
produce enough fissile fuel for four or more LWRs and produces 
so much energy in the blanket that fusion performance can be re- 
duced to a level technologically feasible within the next 10 to 15 
yr. The second kind of fusion breeder uses a blanket designed to 
suppress fission, which enhances safety by the nonfissioning multi- 
plication of neutrons in beryllium. This fission-suppressed fusion 
breeder is predicted to produce enough fissile fuel for ten or more 
LWRs of equal thermal power. Either kind of fusion breeder has 
the potential to provide a source of reasonably priced fissile fuel 
after the low-cost natural uranium fuel supply is gone. The sup- 
pressed-fission-type fusion breeder could enable conventional nucle- 
ar plants to be expanded to 50% of the US electrical capacity by 
the year 2050, if necessary. Despite the high development risk asso- 
ciated with fusion technologies, it appears that the potential advan- 
tages of the fusion breeder could be great enough to warrant an in- 
crease in research effort to the level required to determine its feasi- 
bility for commercial application and to ensure its availability for 
commercial application and to ensure its availability when needed, 
provided that there is clear evidence of an increase in US demand 
for fission power, as evidence by new reactor orders. 33 references, 
4 figures, 2 tables. 


6839 Progress toward a tokamak fusion reactor. Grove, 
D.J. (Princeton Plasma Physics Lab., Princeton, NJ). pp 
186-190 of Proceedings of the American power conference, 
Vol. 46. Armington, R.E. Chicago, IL; Illinois Inst. of 
Technology (1984). (CONF-840412—). 

From American power conference; Chicago, IL, USA (24 
Apr 1984). 

A very brief introduction to fusion power is followed by a 
discussion of criteria by which progress can be measured in this 
quest for a new and safe source of energy. Current experimental re- 
sults are considered with emphasis on the first year of operation of 
the Tokamak Fusion Test Reactor (TFTR) at Princeton. Future 
plans for TFTR and other U.S. Tokamaks are then discussed brief- 
ly with comments on the proposed next-generation machine, a 
long-burn (300 sec.) Tokamak designed to achieve ignition in deute- 
rium-tritium mixtures. 
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6840 Generation of high-power microwaves in pulsed- 
power diodes. Peratt, A.L.; Kwan, T.J.; Mostrom, M.A.; 
Thode, L.E. (Los Alamos National Laboratory, Advanced 
Concepts and Plasma Applications Group, Los Alamos, 
New Mexico). pp 105 of 1983 IEEE International Confer- 
ence on Science. New York, NY; IEEE (1983). 


(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 


This paper reports on the dependency of the efficiency of 
microwave production and the frequency of oscillation on the A-K 
potential and spacing. Additionally, radiation patterns from the re- 
flexing electrons are illustrated. It is suggested that oscillation of 
the virtual cathode does not play a major role for microwave pro- 
duction. Simulations show a quenching of field emitted electrons 
along the stalk as an induced B field resulting from the 25-50 kA 
diode current flowing through the stalk and establishing a magnetic 
insulation layer. A uniform diode face is achieved some 5 ns after 
wave launching. 


6841 Argon gas puff implosion experiments on Proto-II. 
Spielman, R.B.; Anthes, J.P.; Hanson, D.L.; Palmer, M.A. 
(Sandia National Laboratories, Albuquerque, New Mexico). 
pp 106 of 1983 IEEE International Conference on Plasma 
Science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Onl 


This paper presents a set of experiments that have successful- 
ly imploded annular-argon gas puffs on Proto-II. A 38 cm diameter 
single-disk diode is fed by sixteen 20 triplate water lines in parallel. 
This diode, with a total inductance of 10 nH, delivered 4 MA to 
the gas puff load, and a significant fraction of the x-rays had ener- 
gies greater than 1 keV. Time-integrated pinhold pictures have 
shown pinch diameters of 0.5mm. Data taken with SRD’s and a 
KAP time are presented, as well as data taken using other inert 
gases. 


6842 Observations of MHD activity in doublet III di- 
vertor discharges. Strait, E.J.; Jahns, G.L.; Lee, J.K.; Stam- 
baugh, R.D. (GA Technologies Inc., San Diego, California). 
pp 53 of 1983 IEEE International conference on plasma sci- 
ence. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

ABstracts Only. 

Neutral-beam heated discharges, with high heating efficiency 
(H-mode) achieved through an expanded boundary type divertor 
configuration, are obtained in Doublet III with neutral beam power 
up to 4 MW and B/sub T/ up to 3.6%. At high beam power these 
discharges often exhibit large periodic bursts or coherent MHD os- 
cillations. Typically the frequency is in the range of 10 - 20 kHz 
(varying inversely with the plasma current), the burst period is a 
few milliseconds, and the amplitude is B/sub p/, B/sub p/ = 1% at 
the vacuum vessel wall. These oscillations are observed on the soft 
X-ray diode arrays with poloidal mode number m 2 1 and on the 
Mirnov coil array with m = 2, rotating toroidally in the beam in- 
jection direction. The presence of the bursts depends most strongly 
on B/sup p/. For B/sub p/ = 1 the bursts are coupled to sawtooth 
oscillations, while for B/sub p/ > 1 the sawtooth slows or stops 
and a continuous train of bursts is observed. Higher poloidal mode 
numbers become more evident a: B/sub p/ increases. The ampli- 
tude and poloidal variation of the Mirnov loop signals, taken to- 
gether with soft X-ray signals, are qualitatively consistent with the 
presence of an m = 1, n = 1 internal mode with geometric cou- 
pling at large B/sub p/ to higher-m modes, as predicted by a resis- 
tive MHD code. No degradation of energy confinement associated 
with these oscillations has been observed up to the highest values 
of B/sub T/ and beam power achieved to date. 


6843 Radial magnetic field measurements at the wall 
and correlation with energy flux. Schoenberg, K.F.; Hagen- 
son, R.L.; Moses, R.W. pp vp of 1983 IEEE Interation 
Conference on Plasma Science. New York, NY; IEEE 
(1983). (CONF-830590—). 
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From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Three techniques for estimating plasma resistivity in a Re- 
versedField Pinch are discussed. These expressions are: 1) the local 
plasma resistivity on the magnetic axis computed with azimuthally 
symmetric plasma models, Faraday’s law and empirically given 
boundary fields; 2) the global plasma resistivity based on energy 
balance and time averaged fields; 3) the global plasma resistivity 
based on magnetic helicity balance. A complete description of the 
resistivity calculations with examples are given. 


6844 Calculation of a plasma resistivity in the presence 
of a reversed-field pinch dynamo. Hoffman, A.L.; Milroy, 
R.D.; Slough, J.T. (Los Alamos National Laboratory, Los 
Alamos, New Mexico). pp 149 of 1983 IEEE Interation 
Conference on Plasma ene. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A new method used to calculate plasma resistivity in the 
presence of a reversed-field pinch dynamo is discussed. High 
energy efficiencies in field reversed configurations experiments 
have been observed at the Kufchatov Institute. The authors are 
presently exploring methods of delaying the axial implosion, even 
in the presence of reconnection, to extend the operating range of 
this new method. Calculations with the 2-D MHD code, MOQUI, 
indicate that the adial implosion can be delayed several psec and 
made much more gentle by programming the current in the trigger 
coil to produce a weak field region at the ends of the FRC which 
causes a very elongated equalibrium. 


6845 Photon ablation of conductor surfaces in imploding 
foil diodes - a simple model. Kania, D. (Los Alamos Nation- 
al Laboratory, Los Alamos, New Mexico). pp 108 of 1983 
IEEE Interaction Conference on Plasma Science. New 
York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A simple time and space dependent model has been devel- 
oped to describe photon ablation of conductor surfaces in implod- 
ing foil diodes. Calculations are included in the presentation. Radi- 
ation from an imploding foil will cause the surface of the adjacent 
current-carrying conductors to be ablated. The ablated material will 
interact with the self-magnetic field of the current it is carrying as 
it expands to fill the vacuum gap. This phenomena is clearly de- 
scribed through the model. 


6846 The construction and first operation of the S-1 
spheromak. Ellis, R.A.; Janos, A.; Jardin, S.; Joyce, J.; 
McNeil, D.; Munson, Cc; Paul, S.; Wysocki, F,; Yamada, M. 

ceton University Plasma Physi ics Laborato , Prince- 
ton, NJ). pp 36-37 of 1983 IEEE "teste Conference on 
Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA o- May 1983). 

Abstracts Onl: 


The spheromak i is an axially symmetric toroidal plasma con- 
figuration which has a toroidal field that is entirely generated by 
plasma currents and poloidal fields that are generated in part by ex- 
ternal coils and in part by a toroidal plasma current. In the electro- 
deless inductive spheromak formation scheme employed in the S-1 
spheromak none of the coils links the plasma so that a reactor can 
be imagined in which the plasma can be translated from the forma- 
tion region to a reaction chamber where most of the thermonuclear 
burn would occur. The complex element of this scheme is the flux 
core that provides the poloidal and toroidal flux changes required. 
The basic ideas of inductive formation of inductive formation of 
spheromaks were tested in Proto S-1A and S-1C. In the Proto S-1C 
device a spheromak plasma with major and minor radii 12cm and 8 
cm respectively that was generated on a slow time scale of SOusec 
and lifetimes as long as 100usec. The gross tilting and sliding insta- 
bilities of the spheromak were stabilized experimentally by simple 
passive coil systems. 
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6847 Ion source operation with different magnetic con- 
finement geometries. Leung, K.N.; Ehlers, K.W. (University 


of California, Berkele ey, CA. pp ‘131 of 1 1983 IEEE Intera- 
tion Conference on 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Onl 


Science. New York, NY; IEEE 


ie Tp aed cites: ith enilniacttmiiil inate nina 
improve the density and uniformity of DC discharge plasmas. Con- 
finement of plasma by different magnet geometries has also been in- 
vestigated. It was established that the original checkerboard ar- 
rangement adopted by Limpaecher and MacKenzie was less effi- 
cient than either the broken or full-line cusp configuration. In 
recent years, there has been a growing interest in applying such de- 
vices to ion sources for neutral beam injection systems. In the 
design of these multicusp ion sources, one can encounter poor 
plasma uniformity at the extraction plane which can be caused by 
the presence of an axial B-field in the ring cusp geometry or by the 
E x B drift motion of the charged particles in the longitudinal cusp 
configuration. In this report, a comparison has been made between 
the longitudinal line-cusp and the “continuous” checker-board ge- 
ometries. It was found that the checker-board arrangement can pro- 
vide a larger uniform density profile but is approximately 20% less 
efficient than the longitudinal line-cusp. The hydrogen ion species 
distribution for these two magnet geometries has also been meas- 
ured. When the multicusp source is operated with plasmas such as 
argon or xenon, there can be a substantial ion loss to areas in be- 
tween the linecusps. We have succeeded in reducing this ion leak- 
age by installing positively-biased stripelectrodes between the 
magnet columns. Experimental results showed that a similar in- 
crease in xenon or argon plasma can be obtained when the whole 
chamber wall is biased positive with respect to the magnets. 


6848 Experimental results from the ornl positive ion 
source designed for high power (—2 Mw) long pulse (30 s) 
neutral beam injection. Menon, M.M.; Barber, G.C.; Dagen- 
hart, W.K.; Gardner, W.L.; Haselton, H.H.; Ponte, N.S.; 
Ryan, P.M.; Schechter, D.E.; Stirling, W.L.; Tsui, C.C. 
(Oak Ridge ’ National Laboratory, Oak Ridge, TN). pp 130 
of 1983 IEEE Interation Conference on Science. 
New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Onl 


A long pulse be source is being developed at ORNL aimed 
at the MFTF-B experiment. The plasma generator employs two 
electron feeds each of them incorporating an indirectly heated cath- 
ode with La2O3 doped molybdenum as the emitting material. This 
plasma source was operated at 100 kW arc power levels, for pulse 
lengths up to 35 seconds, quite satisfactorily. The four grid acceler- 
ator is optimized for 80 keV beam energy to provide low beam di- 
vergence (/theta/ /sub rms/ =0.26°) at a D* current density of 
0.15 A cm? The testing of the ion source is underway to deter- 
mine the optical properties of the beam, the optimum current densi- 
ty, the beam species mix, the tunability (the ability of the source to 
operate off its optimum perveance) and the gas flow characteristics 
of the source. The heat loadings on the grids as well as the back 
streaming electron loading into the ion source are being determined 
calorimetrically along with a complete measurement of the power 
flow along the beamline. 


6849 Neutral beam injection on the phaedrus tandem 
mirror experiment. Conrad, J.R.; Breun, R.A.; Brouchous, 
D.A.; Horne, hee a L.; Persing, H.; Pirkle, D.R. 
(Nuclear Engin , University of Wisconsin, Madison, 
WI). pp 129 of 1983. EEE Interation Conference on Plasma 
Science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Onl 


Recent modifications of the neutral beam injection system on 
the Phaedrus Tandem Mirror Experiment have produced substan- 
tial improvements in the injection performance. The modifications 
consisted primarily of more tightly apertured baffles (smaller by a 
factor of two) in the beamline vacuum chamber to reduce the 
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beamline cold gas neutral density incident on the plug. At the same 
time, the neutral beam energy was increased from 7 keV to 8.8 
keV. The decreased neutral gas load leads to decreased charge ex- 
change losses of trapped hot ions in the plug. The system param- 
eters before and after the modifications are summarized in Table I. 
With the smaller aperature baffles, the plug neutral gas density 
from the neutral beam sources decreases by a factor of two, the 
target diamagnetism immediately before injection increases by 
almost a factor of three, and the increase in plug diamagnetism due 
to the beam injection doubles. The most significant improvement is 
the increase in plug line density; the beamline modifications have 
allowed the first unequivocal measurement of line density buildup ( 
about 20% increase) on Phaedrus. Experimental evidence to date 
indicates that further improvement in performance may be obtained 
at still higher beam energies. Code calculations suggest that sub- 
stantial improvement will be obtained by switching from hydrogen 
injection to deuterium injection. Most recent data are presented. 


6850 Plasma properties in the single-ring magnetic cusp 

ion source. Brainard, J.P.; O'Hagan, J.B. (Sandia National 
Laboratories, Albuquerque, NM). pp 129 of 1983 IEEE In- 
teration Conference on Plasma Science. New York, NY; 
IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The single-ring cusp ion source was developed to provide a 
dc ion beam in a non-pumped D-T neutron generator. The source 
operates at 0.25 Pa and produces a uniform-density beam through 
an aperture of 1.3 cm diameter. At the standard operating voltage 
of 150V and arc current of 10A, the atomic ion content of the 200 
mA deuterium ion beam is about 60%. We have examined the ion 
output of the source at arc currents of up to 40A and found it a 
linear function; in addition, we observed very high D* yields. With 
the aid of a shielded Langmuir probe, we have determined such 
plasma properties as electron energy, plasma potential, floating po- 
tential, and current density, throughout the volume of the source. 
We have observed that the plasma is effectively confined by the 
magnetic field and see evidence of an electron energy filtering 
mechanism similar to that found in multicusp ion sources. Electron 
energy on the filament side of the cusp has been determined to be 
about 75 eV and on the aperture side about 12 eV. Since the elec- 
tron impact cross section for ionizing diatomic deuterium is maxi- 
mum at 75 eV and the cross section for dissociating D*: to D* is 
greatest near 12 eV, we believe that a very effective two-step ioni- 
zation process accounts for the high D* yield of the single-ring 
magnetic cusp source. The plasma potentials measured have values 
close to the voltage of the anode, and the floating potentials are 
seen to be directly related to electron energy values. The floating 
potential is near cathode voltage where electron energies are high, 
and close to anode voltage where electron energies are low. These 
aspects of the source operation are discussed, together with several 
ideas on ways to improve its performance. 


6851 35 GHz microwaves produced by high intensity 
COz laser light. Bach, D.; Barnes, C.; Casperson, D.; Fors- 
lund, D.; Gitomer, S. (Los Alamos National Laboratory, 
Los "Alamos, NM). pp 75 of 1983 IEEE Interation Confer- 
ence on Plasma Science. NEW YORK,. NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Intense microwaves in the 35 GHz range have been ob- 
served from targets hit by CO: laser light in the intensity range 
from 10** to 10'* watts/cm? using the Helios laser facility. The am- 
plitude of the signals was found to be proportional to the hot elec- 
tron temperature for flat targets. The experiment showed that more 
than 10 Megawatts of 35 GHz power was being developed by the 
targets. Linear targets on which the laser radiation was incident on 
the end of the targets showed considerably higher signal levels in 
the same frequency band but have not been optimized to match the 
stalk geometry to the frequency measured from the flat targets. 
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Light ion beam fusion; Dark horse or front 
cane. VanDevender, J.P. (Sandia National Laboratories 
Albuquerque, NM). pp 56-57 of 1983 IEEE Interation Con- 
ference on Plasma Masten foenes. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
mans CA, USA (25 May 1983). 
bstracts Only. 


During the last year, several advances have lead to higher 
expectations for light ion driven ICF. Adequate pulse compression 
and a power gain of four was demonstrated by scientists at the 
Naval Research Laboratory with a plasma opening switch. Im- 
provements in beam production, focusing, and transport on the 
Proto I accelerator at V = 1.3 MV yielded a record brightness of 
30 TW/cm? rad’, a factor of ten increase in one year. Data from 
many laboratories indicate brightness scales as V /sup 3.5/ for pro- 
tons, suggesting adequate beam brightness on the 4 MV PBFA II 
accelerator will be obtained with protons. Demonstration of micro- 
scopic divergence of about1° and steering errors of 2° on large area 
diodes on PBFA I have further encouraged enthusiasm for this ap- 
proach. Non-protonic diode studies at Cornell University and 
Sandia have shown much lower divergence with more massive ions 
and a Li* option is being studied for a very high intensity driver 
with PBFA II. Finally, magnetic switching at 5 MV was demon- 
strated at Sandia. These saturable inductors provide the basic 
output switch technology for efficient production of power with a 
very reproducible pulse necessary for pulse shaping and beam 
bunching during transport. 


6853 “stage magnetic induction mass accelerator. 
Burgess, TW. as — B.W. (Sandia National Laboratories, 
Albuquerque, NMS pp 143 of 1983 IEEE Interation Con- 


ference on Plasma shen. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, cA U USA SA 25 May 1983). 


The magnetic induction method of mass acceleration readily 
lends itself to multi-staging. In the limit of many stages, such an ac- 
celerator approaches a distributed energy source system where only 
closing switches are necessary. We describe the design and per- 
formance of a three-stage accelerator, each driven by a separate ca- 
pacitor bank. This system was modeled using a previously reported 
computer code. In order to do this the code was modified to calcu- 
late projectile acceleration through a succession of driver coils: 
Thermal conductivity and surface melting models were also added. 
The former is necessary due to the extended transit time through 
many stages. The latter is needed in anticipation of the more ex- 
treme ohmic heating when the capacitor banks are replaced by ex- 
plosive-driven, magnetic flux compression generators. The perform- 
ance goal of this system is to at least double the kinetic energy of a 
0.3 kgm copperclad, steel projectile injected at a velocity of 300 m/ 
sec from an explosive-driven gun. We then plan to test the system 
at the thermal and mechanical limit by using explosive-driven, mag- 
netic flux compression generators as energy sources. We envision a 
six-stage system driven by three generators. 


6854 Measurement and calculation of magnetic fields as- 
sociated with rail-gun currents. Kerrisk, J.F.; Fowler, C.M.; 
Peterson, D.R. (Los Alamos National Laboratory, Los 
Alamos, NM). pp 142 of 1983 IEEE Interation Conference 
on Plasma Science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The magnetic Yield associated with current flow in the rails 
of a rail gun has been measured. The test used a magnetic flux-com- 
pression generator and a 1.2-m-long rail gun to accelerate a 4.2-g 
arc-driven projectile to 3.5 km/s; peak current was 900 kA. Mag- 
netic field probes, consisting of two-turn coils 6.4 mm in diam, 
were located at two axial locations along the rails. Probe 3, at 0.60 
m from the breech, was 28 mm from the center of the bore, and 
Probe 4, at 0.85 m from the breech, was 19 mm from the center of 
the bore. Two-dimensional calculations of the field at the probe lo- 
cations were done assuming that when current starts to flow at an 
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axial location, it is distributed on the rail surface as in the high-fre- 
quency limit. When the projectile and arc are two to three times 
the transverse probe separation beyond the probe, the measured 
field should be approximately two-dimensional. Probe signals indi- 
cate that the projectile was traveling at 3.2 km/s when it passed 
Probe 4. At this velocity, the projectile should be three transferse 
probe separations (about 60 mm) from the axial probe location in 
about 20 pS. Allowing for a 40-mm arc length adds about 15 pS. 
With these assumptions, the measured field should approach the 
two-dimensional limit in about 35 wS. However, about 100 wS were 
required. The results from Probe 3 are similar. The cause of this 
delay is uncertain at this time; two possibilities that are being inves- 
tigated are that the arc is much longer than expected or that cur- 
rent flow in the rails at these axial locations is less than that meas- 
ured at the breech because of spurious arcs. 


6855 Hard-driven rail-gun tests. Peterson, D.R.; 
Adams, D.F.; Cummings, C.E.; Fowler, C.M.; Kerrisk, J.F.; 
Marsh, S.P.; Parker, J.V. (Los Alamos National Laboratory, 
Los Alamos, NM). pp 141 of 1983 IEEE Interation Confer- 
ence on Plasma Science. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

A number of prototype rail-gun designs have been tested, 
powered by explosive magnetic flux compression generators. Peak 
currents as high as 1.3 MA were delivered. Rail guns with 50-mm- 
thick Kevlar fiberwound structural shells were able to survive these 
high currents with minimum mechanical damage and were refired 
after enlarging the bores 0.2 to 0.4 mm to remove arc damage. In 
some tests, mechanical damage occurred that was apparently 
caused by the rebound of the gun after firing. Although the Kevlar 
shells had more than adequate strength, they appeared to lack suffi- 
cient stiffness, allowing excessive deflections. The use of a steel 
structural shell with a Kevlar sleeve was an improvement. Intrusion 
into the seams of the rail guns and condensation of material from 
the plasma armature were observed. Improved sealing of seams is 
indicated. In some cases, we suspect maldistribution of current 
within the gun; that is, not all the current delivered to the breech 
of the gun seemed to reach the plasma armature. Experiments are 
being designed to quantify the effects discussed. Rail guns of ad- 
vanced design are being fabricated. An 18-g titanium projectile was 
accelerated to 2.4 km/s in a 16-mm-round-bore, 0.6-m-long gun, 4-6 
g polycarbonate projectiles were accelerated to 3.5 km/s in 13-mm- 
square-bore, 1.2-m-long rail guns. All tests were conducted at at- 
mospheric pressure. 


6856 Hyvax: A_ hypervelocity railgun experiment. 
Parker, J.V.; Cummings, C.E.; Parsons, W.M.; Peterson, 
D.R. (Los Alamos National Laboratory, Los Alamos, NM). 
pp 140-141 of 1983 IEEE Interation Conference on Plasma 
Science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The experiment is designed to utilize an existing 1.89 MJ, 20 
kV capacitor bark which is configured as 7 independent modules 
which each store 270 kJ. Projectile size is a compromise between 
low mass and the desire to maintain a bore diameter which is char- 
acteristic of future hypervelocity railguns. The predicted perform- 
ance for this design, assuming a net driving force of 80 percent the- 
oretical, is 23.9 km/sec with an overall efficiency of 18.4 percent. 
The average driving current is about 480 kA; rising from 380 kA in 
the first stage to 560 kA in the last stage. The projectile will be 
injected at 0.5 km/sec using a helium driven injector. The planned 
diagnostics for the railgun include voltage and current at each 
stage, muzzle voltage, and magnetic loop position probes at 20 lo- 
cations along the barrel. Altogether 38 channels of data will be re- 
corded on a CAMAC-based transient digitizer system. Data will be 
read out by a dedicated microprocessor and processed to obtain po- 
sition velocity, acceleration and driving force as a function of time. 
In addition, a number of diagnostics will be mounted on the experi- 
mental chamber including; an x-ray shadowgraph system to look 
for projectile damage and to determine if the projectile is tumbling, 
foil switches for an independent velocity measurement, and a 
plasma density probe to evaluate the efficacy of various muzzle 
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flash suppression schemes. At the present time the railgun barrel is 
being assembled and installed in the capacitor bank facility. We an- 
ticipate testing the first two stages in June and the full railgun in 
July. An experimental program of 30 shots is planned for the 
period July-September. 


6857 Expeditious 3D poisson viasov algorithm applied to 
ion extraction from a Whealton, J.H.; McGaffey, 


R.W.; Meszaros, P.S. “(Oak Ridge National Laboratory, Oak 
Ridge, TN). pp 130-131 of 1983 IEEE Interation Confer- 
ence on Plasma Sci 
(CONF-830590—). 
From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 
Abstracts Onl 


Science. New York, NY; IEEE (1983). 


A new 3D Sensis Vlasov algorithm is under development 
which differs from a previous algorithm, referenced in this paper, 
in two respects: the mesh lines are cartesian, and the Poisson equa- 
tion is solved iteratively. The resulting algorithm has been used to 
examine the same boundary value problem as considered in the ear- 
lier algorithm except that the number of nodes is 2 times greater. 
The same physical results were obtained except the computational 
time was reduced by a factor of 60 and the memory requirement 
was reduced by a factor of 10. This algorithm at present restricts 
Neumann boundary conditions to orthogonal planes lying along 
mesh lines. No such restriction applies to Dirichlet boundaries. An 
emittance diagram is shown below where those points lying on the 
y = 0 line start on the axis of symmetry and those near the y = 1 
line start near the slot end. 


6858 An evaluation of limiter configurations in ZT-40M. 
Downing, J.N.; Buchenauer, C.J.; Embrechts, M.J.; re 
ham, J. ; Krakowski, R.A; Phillips, J.A.; Thomas, K 
Watt, R. G. (Los Alamos National Laboratory, Los Alamos, 
NM). pp 147-148 of 1983 IEEE Interation Conference 

Plasma Science. New York, NY; IEEE (1983). (CONF. 
830590—). 

From IEEE international conference on plasma science; San 

nS CA, USA <= May 1983). 


Sond tite concepts have been tested in ZT-40M to 
evaluate their effectiveness in reducing the energy flux to the liner. 
A movable mushroom-shaped graphite probe was used to compare 
the radial distribution of the energy flux near the wall for the fol- 
lowing configurations: The standard stainless steel (S.S.) limiters 
were located at the three pump ports and a mushroom probe was 
inserted at the fourth (west) pump port. The standard S.S. limiter at 
the south station was replaced with a segmented graphite (AXF- 
5Q) poloidal ring limiter which protruded radially inward about 
0.95 cm beyond the bellows. The poloidal ring was removed, the 
S.S. limiter reinstalled, and three graphite (AXF-5Q) tiles were po- 
sitioned in the bottom of the convolution section upstream (in the 
electron flow sense) from the mushroom limiter. The graphite 
(AXF-5Q) tiles noted above were removed and four new tiles were 
placed on each side of the west pump port section. The same ar- 
rangement of tiles was used as in number 4, but the toroidal and 
poloidal currents in the machine were reversed. Standard 120-kA 
flattop discharges, crowbarred at 18 ms, were used throughout 
these studies. 


6859 The performance of the PDX neutral beam wall 
armor. Kugel, H.W.; Eubank, H.P.; Kozub, T.A.; Urlickson, 
M.; Williams, M.D. (Princeton University, Princeton, NJ). 
pp 130 of 1983 IEEE Interation Conference on Plasma Sci- 
ence. New York, NY; IEEE (1983). (CONF- 830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 


The PDX wall armor was designed to function as an inner 
wall thermal armor, a neutral beam power diagnostic, and a large 
area inner plasma limiter. In this paper we discuss its thermal per- 
formance during two years o. PDX neutral beam heating experi- 
ments. The armor consists of arrays of 1.3 cm thick titanium-car- 
bide coated graphite tiles supported on the inner wall of the torus 
opposite each perpendicular-injection port. This armour system was 
designed to absorb 8 MW of D®° power at maximum power densi- 
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ties of 3 kw/cm? for pulse lengths of 0.5 s at a rate of about 10° 
unattenuated beam strikes and about 10‘ beam strikes at about 20% 
of full power for each year of a planned 5-yr. life. The armor 
design was qualified for operation by electron beam tests and heat 
transfer measurements. In addition an armor prototype was exposed 
to one-thousand, 40 keV, 2.5 kw/cm?, 250 ms neutral beam (H°) 
shots and showed no evidence of deleterious effects. A histogram 
of the number of shots, their kilojoule content, and pulse duration is 
presented. Photographs of unexposed and exposed armor tiles are 
also presented together with recent results. 
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6860 (DOE/MA—0138/6) Listing of awardee names. 
Retired awards as of October 28, 1985. (USDOE Assistant 
Sec for Management and Administration, Washington, 
DC. ce of Procurement Support). 1985. 702p. NTIS, PC 
A99/MF AOI; 1; GPO Dep. File Number DE86003617. 
This is a "computerized listing issued quarterly from the Pro- 
curement and Assistance Data Systems (PADS), including an al- 
phabetical listing of all acquisition and financial assistance awards 
(excluding purchase orders) with the Department of Energy. 


6861 (NEDO-OS—8402) Research and development 
projects. FY 1984. (New Energy Development Organiza- 
tion, Tokyo (Japan)). 1984. 74p. NTIS (US Sales Only), PC 
A04/MF A01. File Number DE86900208. 

Brief reports are made in the following technical areas: coal 
(liquefaction, gasification), solar energy (photovoltaic, thermal, de- 
salinations, wind power), geothermal (hot water), energy conver- 
sion and storage (batteries, fuel cells, Stirling engine), alcohol-bio- 
mass energy, and geothermal energy survey. (DLC) 
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6862 (DOE/ER—0150/3) Advanced Energy Projects 
FY 1985 research summaries. (USDOE Office of Energy 
Research, Washington, DC. Advanced Energy Projects 
Div.). Sep 1985. 35p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86002547. 

This Division supports exploratory research on novel con- 
cepts related to energy. The research is usually aimed at establish- 
ing the scientific feasibility of a concept and, where appropriate, 
also at estimating its economic viability. Because projects supported 
inevitably involve a high degree of risk, an indication of a high po- 
tential payoff is required. An immediate, specific application of the 
concept is not an absolute prerequisite for consideration; thus, for 
example, proposers of schemes leading to the development of x-ray 
lasers are not required to justify their proposals by discussing po- 
tential applications of such lasers. 


(DOE/MA—0139/6) Listing of awardee names. 
‘fetes and inactive awards as of October 30, 1985. (USDOE 
Assistant Secretary for Management and Administration, 
Washington, DC. Office of Procurement eae 1985. 
1177p. NTIS, PC A99/MF AOI; 1; GPO Dep. File Number 
DE86003616. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all acquisition and financial assistance awards (ex- 
cluding purchase orders) with the Department of Energy. 


6864 (DOE/MA—0197) Project status and 
performance data analysis. Information pamphlet. (USDOE 
Assistant Secretary for Management and Administration, 
Washington, DC. Office of Project and Facilities Manage- 
ment). Nov 1985. 46p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE86003100. 

This pamphlet addresses some basic concepts and general re- 
quirements concerning project reporting and data analysis. It in- 
cludes a brief background covering the various Department of 
Energy (DOE) guidance documents which promulgate project 
management and reporting policy, the report formats designated for 
Major System Acquisitions (MSAs) and Major Projects (MPs), 
what the Office of Project and Facilities Management (MA-22) 
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does with the data reported, and ideas for the project manager on 
use of contractor reported data for increased benefit. 


6865 (UCRL—93560) Enhancements to the LLNL/TIS 
cost estimating system. Ker, K.R.; Hampel, V.E. (Lawrence 
Livermore National Lab., CA (USA)). Poet 1985. Contract 
W-7405-ENG-48. 27p. (CONF- -8510197—1). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86002378. 

From DOE independent cost estimators committee for cost 
methods development; Washi nm, DC, USA (30 Oct 1985). 

At the last meeting of the CCMD in New Orleans, we pro- 
vided an overview of the independent Cost Estimating System 
(CES) sponsored by the DOE Office for Project and Facilities 
Management. CES utilizes the TIS Intelligent Gateway as a focal 
point for automated access to a number of federal and commercial 
cost estimating models for the approval of major DOE construction 
projects. (1) For those not familiar with the TIS/CES Network, an 
overview is provided in Appendix-1. 
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-—" ALSO TO CITATION(S) 4757, 5899, 5928, 5935, 5936, 6116, 6130, 


6866 (BLG—565) Sample size required to be sure that 
an increase of percent defectives by a factor F will be labelled 
“significant” in 90% of the cases. Van Der Parren, J.L. 
(Centre d’Etude de l'Energie Nucleaire, Brussels (Belgium)). 
Jun 1984. 20p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85901913. 

Suppose we have studied previously the occurrence of an 
unfrequent event by examining a large sample (reference sample). 
Now, we want to study the possible increase of the occurrence of 
this event resulting from a modification we have introduced. More 
precisely, we want to detect almost surely (e.g. with .90 certainty) 
an increase of the rare event by a large factor (e.g. a factor 5) 
whereas a smaller factor e.g. 1.1 does not interest us (no matter 
how real it is). The large reference sample is already at hand or 
will be obtained first. It is cheap and readily available. The new 
sample, with the modification present, will take time, money, health 
or lives and we wish to keep it as small as possible. So, the question 
is: "What is the minimum new sample size required to insure pro- 
tection against a factor F”. 


6867 (BNL—51916) Preconditioned iterative methods 
applied to singularly elliptic boundary value prob- 
lems. Goldstein, C.I. (Brookhaven National Lab., Upton, 
NY (USA)). 1985. Contract AC02-76CH00016. 63p. Ss, 
PC A04/MF A01; GPO Dep. File Number DE86003125. 

A class of multigrid preconditioners is developed, analyzed, 
and tested in connection with the iterative solution of multi-dimen- 
sional boundary value problems for which the magnitude of the co- 
efficients of the lower order terms are large compared to the coeffi- 
cients of the highest order terms. In particular, this occurs in con- 
nection with singularly perturbed elliptic boundary value problems, 
where the coefficients are characterized by a parameter, ¢, that 
varies over a specified parameter range. Conjugate gradient type it- 
erative methods are applied to the large, sparse system of linear 
equations arising from a finite element or finite difference discreti- 
zation. It is proved for variable coefficient partial differential opera- 
tors that the condition number of the preconditioned matrix is uni- 
formly bounded for all €, provided the number of grid levels in a 
“partial” multigrid cycle is suitably chosen as a function of e. The 
multigrid cycle is applied to the five-point scheme for the Dirichlet 
problem, even when more complicated differential operators and 
higher order discretizations are considered. This preconditioner is 
well suited for implementation on vector and parallel computers. 


6868 (DESY—85-046) Data system based on 
the 370/E emulator. Notz, D. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.)). May 1985. 
19p. Deutsches Elektronen-Synchrotron (DESY), Hamburg, 
Germany, F.R 

This paper describes the DESY implementation of a 370/E 
based data processing system. The 370/E was designed at the Weiz- 
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mann Institute in Israel by a team led by Hanoch Brafman and 
emulates an IBM 370/168 mainframe computer. This system can 
process large megabyte sized programs with a speed approximately 
1/4 that of an IBM 3081D mainframe. Four processors are connect- 
ed via PADAC interfaces to the IBM, NORD, VAX or TMS9900. 


6869 (EGG-RST—6999) standard. Miya- 
saki, F.S. (EG and G Idaho, Inc., Idaho Falls (USA)). Jun 
1985. Contract AC07-761D01570. 61p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86003210. 

Standards are established for the design and coding of scien- 
tific computer programs by the Scientific Programming and Ad- 
vanced Graphics of the Reactor Systems Technology Division of 
EG and G Idaho, Inc. Subjects covered include background, pro- 
gram design, style, traceability, defensive programming, portability, 
efficiency, program maintenance and program performance evalua- 
tion. 2 figs. (GHT) 


6870 (LA-UR—85-3512) Alternatives to mainframes for 
text and graphic publishing. Webb, G.W. (Los Alamos Na- 
tional Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 
6p. (CONF-8509188—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86000792. 

From 7. lasers in graphics annual conference; Nashville, TN, 
USA (29 1985). 

For the past 10 years large publication facilities have been 
using mainframe computers and laser output devices to set pages of 
type with graphics and even photographs imbedded in the text. 
Mainframe computers have some real advantages, such as software 
packages that produce beautiful graphs, very efficient word proc- 
essing, and incomparable typesetting. But these computers are ex- 
pensive to own and operate and would be overkill for the small 
publications shop. For a company that does not have $100,000 to 
spend on a computer, typesetter, and electronic publishing system 
there is an alternative: a microcomputer-based word processing 
system. A microcomputer coupled with a laser printer or even a 
phototypesetting unit can cost less than $25,000 and produce high- 
quality results. 


6871 (LA-UR—85-3616) Development of an autonomous 
design program. Bohachevsky, I.0.; Cotter, T.P.; Viswan- 
athan, V.K. (Los Alamos National Lab., NM (USA)). 1985. 


Contract W-7405-ENG-36. lip. 
NTIS, PC A02/MF AOl; 
DE86002417. 

From Conference on artificial intelligence from outer space - 
down to earth; Huntsville, AL, USA (15 Oct 1985). 

Presented is a general ‘approach to the development of an 
“intelligent” computer program that designs technical devices and 
systematically improves its capability without human intervention. 
The methodology is based on the recognition that effective use of 
computers requires employment of clearly defined concepts and 
precise language, therefore, significant effort is devoted to the for- 
mulation of the design problem in mathematical terms. This formu- 
lation is based on the introduction of metrizable performance and 
configuration spaces and on the representation of the design process 
as a mapping from the performance into the configuration space; 
the inverse of this mapping represents the design evaluation. An es- 
sential part of the design mapping, as we define it, is design optimi- 
zation. For that purpose we developed a generalized simulated an- 
nealing method capable of locating global extrema of multidimen- 
sional functions that have numerous local extreme and may not be 
differentiable. The optimization method is interesting in its own 
right, for its applicability transcends the original intent. The exploi- 
tation of the concept of the design mapping and the optimization 
algorithm are illustrated with an application to the design of optical 
lenses. This application was chosen because it offers the possibility 
to evaluate each design solely by computation and thus validate the 
program's capability without the need for a physical realization. 


(CONF-8510200—1). 
GPO Dep. File Number 


6872 (ORNL/TM—9658) GRESS: gradient-enhanced 

(Oar Ri 2 Version D. User's Guide. Oblow, E.M. 

Ridge National Lab., TN (USA)). Jul 1985. Contract 

Cons. R21400. 72p. NTIS, PC A04/MF AOI. File 
Number DE86002906. 

GRESS is a FORTRAN pre-compiler that enhances conven- 

tional FORTRAN programs with analytic differentiation of arith- 
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metic statements. GRESS handles any standard FORTRAN code 
which contains arithmetic text material as part of the source pro- 
gram. The GRESS pre-compiler reads the FORTRAN source code 
text, redefines the variables and their storage locations, searches for 
arithmetic statements, translates the latter for gradient calculations, 
and then generates a new source program which now includes gra- 
dient capabilities in all arithmetic statements. GRESS therefore, 
allows any standard FORTRAN code to be upgraded to calculate 
any derivatives required, whether they be for internal use in a cal- 
culation (e.g., for iteration) or for external use (e.g., sensitivity stud- 
ies). The independent variables with respect to which the partial 
derivatives are calculated in the FORTRAN source code may be 
freely selected, and the only theoretical restriction is that the se- 
quence of computations must be continuous and differentiable. The 
gradients are calculated according to the chain rule of differential 
calculus and are propagated from operation to operation by the 
standard chain rule. Thus, no numerical difference scheme is in- 
volved and the results are as accurate as any arithmetic computa- 
tions on the host computer. In this process, the analytic formulas 
representing the derivatives are neither generated explicitly nor 
saved. At any stage in the program execution, therefore, the only 
additional information available in the original code is the numeri- 
cal value of the gradients. 


6873 (ORNL/TM—9696) Evaluation of relational data- 
base products for the VAX. Kannan, K.L. (Oak Ridge Na- 
tional Lab., TN i Nov 1985. Contract ACO05- 
840OR21400. 73p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86002900. 

Four commercially available database products for the 
VAX/VMS operating system were evaluated for relative perform- 
ance and ease of use. The products were DATATRIEVE, 
INGRES, Rdb, and $1032. Performance was measured in terms of 
elapsed time, CPU time, direct I/O counts, buffered I/O counts, 
and page faults. East of use is more subjective and has not been 
quantified here; however, discussion and tables of features as well 
as query syntax are included. This report describes the environment 
in which these products were evaluated and the characteristics of 
the databases used. All comparisons must be interpreted in the con- 
text of this setting. 


6874 (SAND—85-0601) Measure of top-down correla- 
tion. Iman, R.L.; Conover, W.J. (Sandia National Labs., Al- 
buquerque, NM (USA); Texas Tech Univ., Lubbock 
(USA)). Oct 1985. Contract AC04-76DP00789. 52p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86002530. 

Many situations exist in which n objects are ranked by two 
independent sources. For example, n brands of a given type of food 
product are ranked by taste test by two different individuals; n 
input variables to a computer model are ranked with respect to 
their influence on the model output variables by two different crite- 
ria; and company objectives are ranked by management and again 
by employees. In each of these settings, interest centers primarily 
on agreement in the top rankings, with disagreements on items at 
the bottom of the rankings being of little or no importance. That is, 
can consumers agree on the most preferred brands of a certain type 
of food product; do different techniques of measuring the sensitivity 
of an output variable to various input variables in a computer 
model agree on the selection of the most important variables; and is 
there agreement between management and employees on the most 
urgent objectives. A problem with Spearman’s rho in the present 
setting is that it is equally influenced by disagreement on the assign- 
ment of rankings at all levels. In this paper, a measure of correla- 
tion is provided that is more sensitive to agreement on the top 
rankings. The statistic used in this setting is the ordinary correlation 
coefficient computed on Savage (1956) scores. The asymptotic nor- 
mality of this statistic is shown, tables of the exact distribution are 
provided for n = 3(1)14, and models are presented for which this is 
the locally most powerful rank test. 


6875 (SAND—85-1377) Global error estimation with 
one-step methods. Shampine, L.F. (Sandia National Labs., 
Albuquerque, NM (USA)). Oct 1985. Contract AC04- 
76DP00789. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002961. 
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The global, or true, error made by one-step methods when 
solving the initial value problem for a system of ordinary differen- 
tial equations is studied. Some methods for approximating this 
global error are based on an asymptotic global error expansion. A 
new method based on such an expansion is presented. It exploits 
the fact that standard codes implement a pair of formulas in order 
to control the local error. A way of monitoring the computation so 
as to recognize when basic assumptions break down is proposed. II- 
lustrative computations are provided. 16 refs. 


6876 (UCID—20478) Installation of the PADL-2 solid 
modeler on the CRAY-1, Kalibjian, J.R. (Lawrence Liver- 
more National Lab., CA (USA)). Aug 1985. Contract W- 
7405-ENG-48. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86002841. 

We describe in detail the method used to install the PADL-2 
solid modeler on the CRAY-1 at Lawrence Livermore National 
Laboratory (LLNL), and document the solutions required to suc- 
cessfully implement two versions of this VAX native source code. 
Inadequate PADL-2 documentation and PADL-2’'s dependence on 
many non-standard FORTRAN features delayed bringing up Ver- 
sion 1.0. Additional problems resulted from little known quirks in 
LTSS system routines such as 8-bit character data losses (in 
CIVIC) on byte data transfers to subroutines and binary incompati- 
bility between CIVIC and CFT logical variables and syntax con- 
flicts with PRECOMP. We installed the second version, PADL-2/ 
1.2, with much less difficulty because the code was cleaner and 
most implementation problems had already been identified. Yet, 
other problems were discovered such as CFT compiler differences 
from standard FORTRAN-77 and lack of LTSS support libraries 
for list directed and file I/O. Finally, modifications to the original 
Lexidata and Tektronix graphic interface routines let us generate: 
(1) color high-resolution, shaded pictures on the laboratory's Di- 
comed film recorder; (2) low-resolution black-and-white dithered 
pictures of shaded objects displayable on TMDS and RJET; and (3) 
wireframe pictures of parts also displayable on both TMDS and 
RJET. 


6877 (UCID—20554) Workstation analysis for nuclear 
design. Kohn, J.; Cecil, A.; Hardin, D.; Hartwell, D.; Long, 
J. (Lawrence Livermore National Lab., CA (USA)). 2 Jul 
1985. Contract W-7405-ENG-48. 18p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86002843. 

This report contains an analysis of workstation needs for 
code development in the Nuclear Design Program of Lawrence 
Livermore National Laboratory. The purpose of this analysis was 
to identify those features of existing workstations that would signifi- 
cantly enhance the effectiveness and productivity of programmers 
and code developer physicists in their daily interaction with Cray 
supercomputers located on the Octopus Network at the Laborato- 
ry. The analysis took place from March 1985 through June 1985. 
The analysis report is broken into two parts. Part 1 identifies the 
end users and their working environment. Definitions are given for 
terms used throughout the remainder of the report. Part 2 lists the 
characteristics that an ideal workstation ought to have to be useful 
for code development in the Nuclear Design Program. 


6878 (UCID—20575) PASSCAL Field Data Manage- 
ment Plan (PFDMP). Scheimer, J.; Pavlis, G.; Blankenship, 
D.; Phinney, R.; Malone, S.; Karsh, B.; Johnson, C.; Proth- 
ero, W. (Lawrence Livermore National Lab., CA (USA)). 
- 1985. Contract W-7405-ENG-48. 28p. NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE86003192. 

The PFDMP is the official planning document for PASS- 
CAL in the area of field data management. It is to be revised and 
updated from time to time to reflect up-to-date status of the effort. 
This planning document is concerned less with hardware than with 
the functional requirements for the field computer systems. Given 
the rapid changes now happening in the technology of microcom- 
puters and peripherals, it may be safety assumed that systems pro- 
cured at diferent times will involve different vendors and have dif- 
ferent capabilities, costs and specifications. A salient goal is to 
define the software and database environments with enough flexibil- 
ity to allow these different models of field computers to function 
well in the overall data management environment. 
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6879 (UCID—30207-Rev.1) Inter-Authentication- 
Domain (IAD) logon protocol (preliminary specification and 
implementation guide). Nessett, D.M. (Lawrence Livermore 
National Lab., CA (USA)). 12 Nov 1985. Contract W-7405- 
ENG-48. 59p. NTIS, PC A04/MF A0O1; GPO Dep. File 
Number DE86003540. 

With the development of computer networking, it has 
become desirable for users to interact with hosts and distributed op- 
erating systems from terminals not directly connected to those sys- 
tems. Users and the institutions for which they work require distrib- 
uted interactive services to take advantage of specialized software 
and hardware as well as economically priced computing capacity. 
A classical example of this requirement occurs in the ARPANET 
and it is becoming more widespread as local networks are intercon- 
nected. The problem of providing distributed interactive services is 
complicated by the heterogeneity of the systems involved. This het- 
erogeneity is a characteristic of both the systems themselves as well 
as of the protocols they support. The general problems of intercon- 
necting such systems have been previously investigated from the 
perspective of providing distributed interprocess communication. 
The framework established by this work is used to discuss the spe- 
cific problem of providing distributed interactive services. Hetero- 
geneity is only one aspect of the distributed interactive services 
problem. The variety of situations in which distributed interactive 
services are required, operational requirements, security consider- 
ations, and human-factors requirements also play major roles in de- 
fining the exact nature of the problem. 


6880 (UCRL—15729) MkD-Delight. Final report. (Busi- 
ness and Technological Systems, Inc., Seabrook, MD 
(USA)). Aug 1985. Contract W-7405-ENG-48. 231p. NTIS, 
PC All/MF AOl1; 1; GPO Dep. File Number DE86003364. 

This report is presented as documentation of the MkD 
MARV Accuracy Analysis Program, as installed in the DELIGHT 
system on the ICDC VAX 11/780 computer at LLNL. The IN- 
TRODUCTION is intended to provide a background and general 
description of the generic MkD model and program. The ANALY- 
SIS MANUAL fieshes out the details and description of the model. 
Finally, the DELIGHT INTERFACE describes the relationship 
between the MkD model and the DELIGHT system and is essen- 
tially a user’s manual. The program is intended to provide the user 
with the capacity to calculate MkD RV contributions to impact 
errors, and to propagate externally-supplied booster covariance 
matrices through the MkD trajectory to impact. In addition, these 
two groups of errors are combined statistically in the program to 
give their total contribution to the overall system error. 


6881 (UCRL—93404) Fusing AI and simulation in mili- 
tary modeling. Erickson, S.A. Jr. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Sep 1985. Contract W-7405-ENG- 
48. 12p. (CONF-8502108—1). NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE86001569. 

From Artifical intelligence in simulation conference; Ghent, 
Belgium (25 Feb 1985). 

Military simulation can be significantly improved through 
use of Artificial Intelligence to simulate tactical decision-making. 
Our project has served to test out many tentative ideas on how to 
accomplish this, including unique architectures for both hardware 
and software, methods of eliciting clear rules from multiple topic 
area experts in a chain of command, how to make programming 
more effective, and on ways of writing the AI modules. This paper 
serves as an interim status report. 6 refs., 10 figs. 


6882 Accuracy of stable schemes for 2D scalar conser- 
vation laws. Goodman, J.B.; LeVeque, R.J. (Institute of 
Theoretical and Experimental Physics). Mathematics of 
Computation; 45: No. 171, 15-21(Jul 1985). Contract AC02- 
76ER03077. 

We show that any conservative scheme for solving scalar 
conservation laws in two space dimensions, which is total variation 
diminishing, is at most first-order accurate. 
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6883 Misclassification probabilities for second-order dis- 
criminant functions used to classify bivariate normal popula- 
tions. Bayne, C.K.; Beauchamp, J.J.; Kane, V.E. (Oak 
Ridge National Lab., TN). Communications in Statistics. Part 
B: Simulation and Computation; 13: No. 5, 669-682(1984). 
Contract W-7405-ENG-26. 

A numerical method for determining misclassification prob- 
abilities for second-order discriminant functions used to classify bi- 
variate normal populations is given. Related algorithms and some 
test results are presented. 


6884 Particle accelerator lab targets computer access. 
Chartrand, G. (Fermi National Accelerator Lab., Batavia, 
IL). Mini-Micro Systems; 6: 223-228(Jun 1982). 

Experimenters at the world’s largest particle accelerator 
depend on computers in their exploration of the basic structure of 
matter. After acquiring the necessary data-crunching power, the 
Fermi National Accelerator Laboratory found it still had a prob- 
lem: providing access to users in various facilities scattered across a 
6800-acre area. Fermilab solved the problem with an intelligent 
port-selection system. The author discusses this system, and how it 
meets the data processing and control needs of the laboratory. 
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6885 (CONF-831117—Summ.) 1983 integrated data 
users workshop: proceedings. Summary. Olson, R.J.; Mille- 
mann, N.T. (eds.). (Oak Ridge National Lab., TN (USA)). 
Oct 1985. 100p. NTIS, PC AO5/MF AOl1. File Number 
DE86001444. 

From 4. integrated data users workshop; Reston, VA, USA 
(1 Nov 1983). 

The Integrated Data Users Group (IDUG) is composed of 


people from various federal agencies and other organizations who 
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have chosen to participate in a forum for exchange of information 
regarding use of integrated data. Integrated data are environmental, 
health, and socioeconomic data that are often found in large files, 
are ususally machine-readable, are frequently geographically orient- 
ed, cover large areas that may include the entire United States, and 
otherwise require combining data of dissimilar types and origins. 
The key field for merging files is usually a geographic area. Coun- 
ties in the United States are commonly used geographic units, but 
other areas such as river basins may be used. The group’s purpose 
is to address problems that cannot be adequately addressed using 
data from a single study or survey but require integration of data 
from different files. The goals are: (1) to increase our knowledge of 
the existence and availability of pertinent data bases; (2) to encour- 
age transfer of those data among users; (3) to improve use of data 
file standards for completeness, accuracy, comparability to pub- 
lished sources, documentation, codes and nomenclatures; and (4) to 
promote development and use of affordable, simple, practical meth- 
ods of acquiring, processing, evaluating, and reporting integrated 
data. The primary means of achieving these goals is through the 
annual Integrated Data Users Workshop. The conference sessions 
included: integrated data systems in the context of foresight and 
strategic planning; data clearinghouse roles and functions; data 
quality issues; socioeconomic and demographic data issues in data 
integration; political and economic barriers to data integrating; nu- 
meric data referral centers/clearinghouses; integrated systems in the 
context of anticipated technological changes; qualtiy assurance obli- 
gations for integrated data users; and practical applications of inte- 
grated data approaches. (GHT) 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
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Title, (supplementary information), citation number, 
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The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 


The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
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ly the names of specific materials, things, or processes. To the 
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or processes applied to, the subject term. 
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concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
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to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 
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Direct assays of radiation-induced DNA base in mammalian 
cells. Progress report, February 1-September 30, 1985, 
11:6389 (R;US) 
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Tandem mass spectrometer for the detection of nitroaromatic 
compounds and other electronegative species in ambient air, 
11:5862 (R;US) 
Radioactivity 
Environmental Radiation Data, Report 40. October-December . 
1984, 11:6250 (R;US) 
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Reduction of harmful flue-gas emissions, 11:6230 (R;US) 
Economic Analysis 
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Aerosol Monitoring 
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See PARTICULATES 
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See PARTICULATES 
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Operation GREENHOUSE. Scientific Director's report of 
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Potential effects of oil spills and other chemical pollutants on 
marine mammals occurring in Alaskan waters, 11:4877 
(R;US) 
Oil Spills 
Potential effects of oil spills and other chemical pollutants on 
marine mammals occurring in Alaskan waters, 11:4877 
(R;US) 
Water Pollution 
Potential effects of oil spills and other chemical pollutants on 
marine mammals occurring in Alaskan waters, 11:4877 
(R;US) 
ALCATOR DEVICE 
Magnets 
Superconducting qualification program for TFCX and alcator 
DCT magnetic systems, 11:5957 (J;US) 
ALCOHOL FUELS 
Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
Research 
Research and development projects. FY 1984, 11:6861 (R;JP) 
ALDEHYDES 
See also FORMALDEHYDE 
GLUCOSE 


Atmospheric Chemistry 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
Origin 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 


See also BUTANE 
DECANE 
ETHANE 
HEPTANE 
METHANE 
OCTANE 


Gas Chromatography 
Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
Mass Spectra 
Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
Mixing Heat 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 1-September 30, 
1985, 11:4724 (R;US) 
NMR Spectra 
Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
Solvent Extraction 
Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
Solvent Properties 
Solubilities of carbon dioxide in heavy normal paraffins (C2o- 
Cy) at pressures to 9.6 MPa and temperatures from 323 to 
423 K, 11:4880 (J;US) 


Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 1-September 30, 
1985, 11:4724 (R;US) 
ALKYLATING AGENTS 
Biological Effects 
Effects of alkylating carcinogens on mammalian cells in 
culture, 11:6428 (RA;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY 800H 
See INCOLOY 800H 
ALLOY SYSTEMS 
See also BINARY ALLOY SYSTEMS 
Crystal-Phase Transformations 
Elastically induced shape bifurcations of inclusions, 11:5737 
G;US) 
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Elasticity 
Elastically induced shape bifurcations of inclusions, 11:5737 
(J;US) 


Elastically induced shape bifurcations of inclusions, 11:5737 
GUS) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Corrosion 
Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
Physical Radiation Effects 
Fractographic examination of ferritic alloy Charpy specimens 
at a fluence of 6 x 107 n/cm?%, 11:6788 (RA;US) 
Microstructure of alloy HT-9 and modified 9Cr-1Mo alloy 
irradiated in the UBR, 11:6779 (RA;US) 
Microstructural comparison of HT-9 irradiated in HFIR and 
EBR-II, 11:6787 (RA;US) 
Research 


Programs 
ADIP research at MIT: status report, 11:5822 (R;US) 
Tensile Properties 
Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 


HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 


ZIRCONIUM ALLOYS 
Corrosion 
Corrosive environment in the fluidized-bed coal combustor, 
11:4782 (RA;US) 


Pattern selection in solidification, 11:5745 (J;US) 
Destructive Testing 

Hot-cracking studies of alloy CN-7M, 11:5702 (J;US) 
Differential Thermal 

Hot-cracking studies of alloy CN-7M, 11:5702 (J;US) 
Fracture 


Properties 
Hot-cracking studies of alloy CN-7M, 11:5702 (J;US) 
Fractures 
Second international conference on fundamentals of fracture. 
Program and abstract book. Summaries, 11:5678 (R;US) 


Third annual review of materials research conference. Chicago 
section of TMS-AIME. Abstracts, 11:5660 (R;US) 
Phase Transformations 
Stability of alloys under irradiation, 11:5769 (TG;GB) 
Physical Radiation Effects 
Description of the US/Japan spectral tailoring experiment in 
ORR, 11:6770 (RA;US) 
Neutronics calculations in support of the ORR-MFE-4A and - 
4B spectral tailoring experiments, 11:6771 (RA;US) 


ALUMINIUM 
Etching 


Stability of alloys under irradiation, 11:5769 (TG;GB) 
Solidification 


Pattern selection in solidification, 11:5745 (J;US) 
Stability 
Stability of alloys under irradiation, 11:5769 (TG;GB) 
Temperature Effects 
Hot-cracking studies of alloy CN-7M, 11:5702 (J;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLUVIAL DEPOSITS 


Volcanogenic fan building, Puye formation, Jemez Mountains, 
New Mexico, 11:6459 (RA;US) 


Silicic pyroclastic deposits of the Puye Formation, Jemez 
Mountains, 11:6466 (RA;US) 
ALPHA PARTICLES 
Emitted by nuclei. 
Distribution Functions 


Alpha-driven currents in Tokamak reactors, 11:6725 (J;US) 


SFACTOR: a computer code for calculating dose equivalent 
to a target organ per microcurie-day residence of a 
radionuclide in a source organ - supplementary report, 
11:6666 (R;US) 

Monitoring 
Operation GREENHOUSE. Scientific Director's report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951, 11:6180 
(R;US) 
ALPHA REACTIONS 
Fission 


Angular momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
ALPHA SPECTROSCOPY 


Health, Safety and Environment Laboratories Project progress 
report, July-December 1984, 11:6126 (R;US) 
ALPHA-BEARING WASTES 


Data package format for certified transuranic waste for the 
Waste Isolation Pilot Plant (WIPP), 11:4931 (R;US) 
Radioactive Waste Disposal 
Waste Isolation Pilot Plant. Study report: assessment of waste 
isolation periods prior to direct access by exploratory 
drilling in geologic waste repositories, 11:4993 (R;US) 
Radioactive Waste Processing 
Alpha Decontamination and Disassembly Pilot Facility. Final 
report, 11:4941 (R;US) 
Radioactive Waste Storage 
Savannah River Interim Waste Management Program Plan - 
FY 1986, 11:4940 (R;US) 
Waste 
Data package format for certified transuranic waste for the 
Waste Isolation Pilot Plant (WIPP), 11:4931 (R;US) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Ablation 
Photon ablation of conductor surfaces in imploding foil diodes 
- a simple model, 11:6845 (BA;US) 


Barrier diffusion and optical properties of the Au-Al,Os-Al 
thin-film system, 11:5687 (J;US) 
Diffusion Welding 
An investigation of diffusion welding of pure and alloyed 
aluminum to type 316 stainless steel, 11:5705 (J;US) 
Concentration 


Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 


Laser-controlled wet chemical etching for corrective trimming 
of thin films: application to aluminum, 11:6037 (R;US) 





ALUMINIUM 
Fabrication 
Fabrication 


Aluminum roofing chip system. Technical report, Ist quarter, 
July-September 1985 (Roofing chip production), 11:5560 
(R;US) 


Photon ablation of conductor surfaces in imploding foil diodes 
- a simple model, 11:6845 (BA;US) 
Laser Welding 
Electron emission and plasma formation during laser beam 
welding, 11:5710 (J;US) 
Optical 
Barrier diffusion and optical properties of the Au-AlsOs-Al 
thin-film system, 11:5687 (J;US) 
Physical Radiation Effects 
Photon ablation of conductor surfaces in imploding foil diodes 
- a simple model, 11:6845 (BA;US) 
Process 


Study of the UsOs-Al thermite reaction and strength of reactor 
fuel tubes, 11:5361 (RA;JP) 
Water Chemistry 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
ALUMINIUM 27 TARGET 
Proton Reactions 
Study of (p, p 7*) reaction by the radiochemical method, 
11:6582 (R;SU;In Russian) 
ALUMINIUM ALLOYS 
See also INCONEL 617 
Acoustic Emission Testing 
Acoustic emission characterization of corrosion reactions in 
aluminum alloys, 11:5739 (J;US) 
Chemical Reaction Kinetics 
Kinetics of the portevin-Le chatelier effect in Al 6061 alloy, 
11:5719 (J;US) 
Resistance 


Acoustic emission characterization of corrosion reactions in 
aluminum alloys, 11:5739 (J;US) 
Crystal Structure 
Characterization of metastable crystalline phases in the Al-Ge 
alloy system, 11:5717 (J;US) 
Crystal-Phase Transformations 
Characterization of metastable crystalline phases in the Al-Ge 
alloy system, 11:5717 (J;US) 
Diffusion Welding 
An investigation of diffusion welding of pure and alloyed 
aluminum to type 316 stainless steel, 11:5705 (J;US) 
Electric Conductivity 
Transport properties of polycrystalline NisAl, 11:5724 (BA;US) 
Electrochemical Corrosion 


Acoustic emission characterization of corrosion reactions in 
aluminum alloys, 11:5739 (J;US) 
Electronic Structure 
Point contact spectroscopy of heavy fermions (CeAls; CeCs; 
UPts; UsCo; U2PtC2), 11:5677 (R;US) 
Grain Boundaries 
Surface and grain boundary segregation in relation to 
intergranular fracture: boron and sulfur in NisAl, 11:5729 


Dual ion irradiation studies of high strength copper alloys, 
11:6791 (RA;US) 
Point Defects 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
Portevin-Le Chatelier Effect 
Kinetics of the portevin-Le chatelier effect in Al 6061 alloy, 
11:5719 (J;US) 
Powder Metallurgy 
Nb-Al powder metallurgy processed multifilamentary wire, 
11:5955 (J;US) 


The thermal and mechanical stability of Fe /SUB 90-x/ Al 
/SUB x/ Zrio metallic glasses, 11:5851 (J;US) 
Strains 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
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Thermal Conductivity 
Transport properties of polycrystalline NisAl, 11:5724 (BA;US) 
ALUMINIUM CARBIDES 
Electric Conductivity 
Electrical resistivity of aluminum carbide at 990-1240 K, 
11:5845 (J;US) 
Electrolysis 
Electrical resistivity of aluminum carbide at 990-1240 K, 
11:5845 (J;US) 
ALUMINIUM CHLORIDES 
Electrochemistry 
Electrochemical and spectroscopic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
G;US) 
Raman Spectroscopy 
Electrochemical and spectroscopic studies of sulfur in 
aluminum chloride-N-(n-buty]l)pyridinium chloride, 11:5893 
(J;US) 
Solvent Properties 
Effect of melt composition on the reactions of the anthracene 
radical cation in SbCls-rich melts: chlorination versus aryl- 
aryl coupling, 11:5900 (R;US) 
Vibrational States 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
Wavelengths 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
ALUMINIUM COMPOUNDS 


See also ALUMINIUM CARBIDES 
ALUMINIUM CHLORIDES 
ALUMINIUM FLUORIDES 
ALUMINIUM OXIDES 
ALUMINIUM PHOSPHATES 


Electron Beam Welding 
Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 
Gas Tungsten-Arc Welding 
Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 
Weldability 
Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 
ALUMINIUM FLUORIDES 
Vibrational States 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
Wavelengths 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
ALUMINIUM OXIDES 
See also SPINELS 
Charged-Particle Transport 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Crack Propagation 
High-temperature failure of polycrystalline alumina: II, creep 
crack growth and blunting, 11:5734 (J;US) 
High-temperature failure of polycrystalline alumina: I, crack 
nucleation, 11:5735 (J;US) 


High-temperature failure of polycrystalline alumina: II, creep 

crack growth and blunting, 11:5734 (J;US) 
Crystal Doping 

Electrical conductivity of polycrystalline AlzOs doped with 
silicon, 11:5843 (J;US) 

Low-activation-energy conduction in polycrystalline a-AleOs; 
doped with Si and Na, 11:5842 (J;US) 

Electric Conductivity 

Electrical conductivity of polycrystalline Al,O3 doped with 

silicon, 11:5843 (J;US) 
Glass . 

Incorporation of FezOs, FeO and AlsOs in silicate glasses and 
its effect on their structure and chemical stability, 11:5811 
(R;BE) 

Hot Pressing 

High-temperature failure of polycrystalline alumina: I, crack 

nucleation, 11:5735 (J;US) 
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Infrared Spectra 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Ion Implantation 
Damage accumulation in ceramics during ion implantation, 
11:5774 (R;US) 
Ionic Conductivity 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Low-activation-energy conduction in polycrystalline a-AlOs 
doped with Si and Na, 11:5842 (J;US) 


Ripening of inter- and intragranular ZrO» particles in ZrO2- 
toughened Al.Os, 11:5797 (J;US) 
Nucleation 
High-temperature failure of polycrystalline alumina: I, crack 
nucleation, 11:5735 (J;US) 
Optical Properties 
Barrier diffusion and optical properties of the Au-Al,O3-Al 
thin-film system, 11:5687 (J;US) 
Physical Radiation Effects 
Duai ion irradiation studies of high strength copper alloys, 
11:6791 (RA;US) 
Stress Analysis 
High-temperature failure of polycrystalline alumina: I, crack 
nucleation, 11:5735 (J;US) 
Temperature Effects 
High-temperature failure of polycrystalline alumina: II, creep 
crack growth and blunting, 11:5734 (J;US) 
High-temperature failure of polycrystalline alumina: I, crack 
nucleation, 11:5735 (J;US) 
Thermal Stresses 
High-temperature failure of polycrystalline alumina: II, creep 
crack growth and blunting, 11:5734 (J;US) 
Wear 
Unlubricated sliding wear of partially stabilized zirconia, 
toughened alumina, and silicon nitride, 11:5666 (R;US) 
ALUMINIUM PHOSPHATES 
Hydration 


Aluminum and boron phosphates as possible proton 
conductors, 11:5812 (R;US) 
Ionic Conductivity 
Aluminum and boron phosphates as possible proton 
conductors, 11:5812 (R;US) 
ALUMINUM 


See ALUMINIUM 
ALUNITE 
Hydrothermal Alteration 
Acid sulfate alterations at Sulphur springs, Valles Caldera, 
New Mexico, 11:5150 (RA;US) 
ALVEOLI (PULMONARY) 


Concentration 
Health, Safety and Environment Laboratories Project progress 
report, July-December 1984, 11:6126 (R;US) 
AMERICIUM 241 
Radiation Mi 
Measurement of long-lived radicnuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on bchaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Concentration 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Solubility 
Derivation of a waste package source term for NNWSI from 
the results of laboratory experiments, 11:4989 (R;US) 
Whole-Body Counting 
Calibration of whole-body counters for transuranic 
radionuclides by using total-body donations to the United 
States Transuranium Registry, 11:6671 (BA;XA) 


AMERICIUM 241 TARGET 
Neutron Reactions 
Isomer ratio calculations for neutron capture reactions on 
741 Am and *Am, 11:4917 (J;US) 
Total gamma ray spectra and isomeric ratio calculations in 
thermal and fast neutron capture for **U, “°Pu, *?Pu and 
241 Am, 11:6612 (RA;XA) 
AMERICIUM 243 TARGET 
Neutron Reactions 
Isomer ratio calculations for neutron capture reactions on 
241 Am and *°Am, 11:4917 (J;US) 
AMES WET OXIDATION PROCESS 
Innovative thermal processes for hazardous waste treatment 
and destruction, 11:5513 (R;US) 
AMINOBENZENE 
See ANILINE 
AMINOBUTYRIC ACID 
Metabolism 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
Tissue Distribution 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
AMINOGLUTARIC ACID-ALPHA 
See GLUTAMIC ACID 
AMINOISOCAPROIC ACID-ALPHA 
See LEUCINE 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
6-AMINOPURINE 
See ADENINES 
AMINOTRANSFERASES 
Code number 2.6.1. 
Enzyme Activity 
[Effect of SO2 on light modulation on plant metabolism]. 
Progress report, 11:6420 (R;US) 
AMMONIA 
Chemical Reaction Kinetics 
Flash photolysis-laser induced fluorescence study of the rate 
constant for NH2 + O2 between 245 and 459 K, 11:5913 
(J;US) 
Chemical Reactions 
Effects of calcined limestones on the NHs-NO-O: reaction, 
11:4742 (RA;US) 
Chemical Spills 
Facility for large-scale hazardous gas testing including recent 
test results, 11:6267 (R;US) 


Effects of calcined limestones on the NHs-NO-O; reaction, 
11:4742 (RA;US) 
Fluorescence 
Flash photolysis-laser induced fluorescence study of the rate 
constant for NH2 + O2 between 245 and 459 K, 11:5913 
G;US) 
Labelling 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
Metabolism 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
Oxidation 


Effects of calcined limestones on the NH3-NO-O, reaction, 
11:4742 (RA;US) 
Partial Pressure 
Stable isotope studies. Progress report, March 1, 1985-October 
1985, 11:5881 (R;US) 


Flash photolysis-laser induced fluorescence study of the rate 
constant for NH2 + O2 between 245 and 459 K, 11:5913 
(;US) 





AMMONIA 
Synthesis 


Synthesis 
Re Oe 
ion microscopy. Technical report, April 1, 1981-March 31, 
1986, 11:5882 (R;US) 
Distribution . 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 


See also MICROWAVE AMPLIFIERS 
Performance Testing 
DC Squid as a tuned radiofrequency amplifier, 11:5953 (J;US) 
Devices 


DC Squid as a tuned radiofrequency amplifier, 11:5953 (J;US) 
ANADROMOUS FISHES 


Fisheries 
Outplanting anadromous salmonids. A literature study. Annual 
report, 1985, 11:6315 (R;US) 

ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANDESITES 


Estimation 

Studies of Tschicoma andesites and dacites, and of rocks 
previously categorized as E] Rechuelos rhyolites, 11:6467 
(RA;US) 


Geology and petrochemistry of Lobato andesite, northern 
Jemez volcanic field, New Mexico: preliminary report, 
11:6464 (RA;US) 


Petrochemistry 
Geology and petrochemistry of Lobato andesite, northern 
Jemez volcanic field, New Mexico: preliminary report, 
11:6464 (RA;US) 
ANEUPLOIDY 
Risk Assessment 
Aneuploidy and health risk assessment: current status and 
future directions, 11:6434 (J;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANILINE 
Chemical Reaction Kinetics 
Reaction of azide radicals with 
n acloctive oxidant, 11:3905 (US) 
Chemical Reactions 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 
ANIMAL CELLS 
Includes human cells. 


See also CHO CELLS 
TUMOR CELLS 


Biological Radiation Effects 
Super heavy ions: uranium radiobiology and physics, 11:6409 
(RA;US) 
Cell Differentiation 
Expression and modulation of differentiation of human 
ee ee See 


QNS measurements of water in biological and model systems, 
11:5858 (J;US) 


aromatic compounds. Azide as 


of Rous sarcoma virus in rat cells: transformation 


with and without proviral genomic rearrangement, 11:6350 
(RA;US) 


Morphological Changes 
Cytoskeleton of epithelial cells as a target for tumor-promoting 
eee 
“I. the differentiated state by oncogenesis, 11:6344 
Oncogenic Transformations 
eee 
of gene-activating agents on retransformation by 
_ smc, 11673 AES) 
vitro transformation of 


human mammary epithelial cells, 
meso (RA;US) 
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Manipulation of the differentiated state by oncogenesis, 11:6344 
(RA;US) 


Expression of RSV in rat cells: the cell phenotype and the 
effect of gene-activating agents on retransformation by 
azacytidine, 11:6375 (RA-US) 

ANNEALING 
Process Control 
Production scheduling of annealing furnaces, 11:5609 (R;US) 
ANNULAR SPACE 
Laminar Flow 

Laminar, non-steady-state flow in the annulus between two 
tubes of which the inner one oscillates at harmonic 
frequencies, 11:6531 (TJ;GB) 

ANOXIA 
Biclogical Effects 
in production in rats following removal 


Reduced 
of the submaxillary gland, 11:6365 (RA;US) 


A comparison of ICRH antenna designs for the selective 

excitation of plasma isotopes, 11:6733 (BA;US) 
ANTHRACENE 
Oxidation 

Effect of melt composition on the reactions of the anthracene 
radical cation in SbCls-rich melts: chlorination versus aryl- 
aryl coupling, 11:5900 (R;US) 

CITE 


Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
Utilization of low-grade Korean anthracite in a fluidized-bed 
boiler, 11:4797 (RA;US) 
ANTIBIOTICS 
Therapeutic Uses 
Oral syndrome - therapeutical effect of antibiotics, 11:6391 
(RA;CS;In Czech) 
ANTILAMBDA PARTICLES 


Inclusive photoproduction of strange baryons at 20 GeV, 
11:6539 (J;US) 
ANTIMONY ALLOYS 
Magnetoresistance 


Magnetic-field-induced localization in InSb and Hg/sub 
0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
Phase Transformations 
Magnetic-field-induced localization in InSb and Hg/sub 
0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
ANTIMONY CHLORIDES 
Solvent Properties 
Effect of melt composition on the reactions of the anthracene 
radical cation in SbCls-rich melts: chlorination versus aryl- 
aryl coupling, 11:5900 (R;US) 
INS 


See MUONS PLUS 
ANTIPROTON BEAMS 
Beam Monitoring 
SQUID based beam current meter, 11:6114 (J;US) 
Storage Rings 
SQUID based beam current meter, 11:6114 (J;US) 
APARTMENT BUILDINGS 
Computer-Aided Design 
A database for SYSBLD2, a generating system for multifamily 
housing, 11:5132 (BA;US) 
Passive Solar Cooling Systems 
A database for SYSBLD2, a generating system for multifamily 
housing, 11:5132 (BA;US) 
Passive Solar Heating S) tems 
A database for SYSBLD2, a generating system for multifamily 
housing, 11:5132 (BA;US) 
APPALACHIA 
The mountainous region, including valleys and plateaus extending 
through the eastern USA from New England to Georgia and 
Alabama. 
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Coal 

Coal Export Financing: methods and trends (from the series 
Market Guides for Steam-Coal Exports from Appalachia). 
Report for January 1982-December 1983, 11:4842 (R;US) 

Revised Transport Guide for Coal Exports from the United 
States (from the series Market Guides for Steam-Coal 
Exports from Appalachia), 11:4841 (R;US) 

APPLIANCES 
See also GAS APPLIANCES 
OVENS 


STOVES 
Thermal Insulation 
Insulations with low thermal conductivity, 11:5792 (BA;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Atmospheric 
Marine environment: an overview of properties which control 
air-sea interaction chemistry, 11:6221 (RA;US) 
Environmental Impacts 
Impact on hydrosphere of liquid wastes from Dukovany 
nuclear power plant, 11:5312 (RA;CS;In Czech) 
Mass Transfer 
Mass transport at the air/surface-water interfaces and within 
the aquatic and marine environment, 11:6205 (RA;US) 
Nitrogen Compounds 
Nitrogen species in the aquatic environment pertinent to 
interaction with the atmosphere, 11:6291 (RA;US) 
Radionuclide Kinetics 
Proceeding of international symposium on the behaviour of 
long-lived radionuclides in the marine environment, 11:6305 
(R;LU) 
Radionuclide Migration 
Proceeding of international symposium on the behaviour of 
long-lived radionuclides in the marine environment, 11:6305 
(R;LU) 
Sulfur Compounds 
Marine sulfur chemistry and the air/sea exchange of volatile 
organic sulfur compounds, 11:6278 (RA;US) 
Water Chemistry 
Marine environment: an overview of properties which control 
air-sea interaction chemistry, 11:6221 (RA;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also FISHES 
Radionuclide Kinetics 
Proceeding of isternational symposium on the behaviour of 
long-lived radisauclides in the marine environment, 11:6305 
(R;LU) 
AQUEOUS HUMOR 
See BODY FLUIDS 
EYES 


AQUEOUS SOLUTIONS 
Diffusion 


Molecular dynamics test of the Brownian description of Na* 
motion in water, 11:5890 (J;US) 
AQUIFERS 
Feasibility Studies 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:5494 (BA;US) 
Fluid Withdrawal 
Conceptual aspects of subsidence due to fluid withdrawal, 
11:4850 (J;US) 


Geochemistry 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:5494 (BA;US) 


Relationship of regional water quality to aquifer thermal 
energy storage, 11:5494 (BA;US) 
Heat Storage 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:5494 (BA;US) 
H 


Hydrology of the Ferron sandstone aquifer and effects of 
proposed surface-coal mining in Castle Valley, Utah, 11:4755 
(R;US) 

Resource Assessment 

Relationship of regional water quality to aquifer thermal 

energy storage, 11:5494 (BA;US) 


ARAGONITE 
Dissolution 
Carbonate dissolution in nearshore terrigenous muds: the role 
of physical and biological reworking, 11:6473 (J;US) 
ARCHAEOLOGICAL SPECIMENS 
Activation Analysis 
Application of multivariate statistical methods to the analysis 
of ancient Turkish potsherds, 11:5866 (R;US) 
ARCTIC REGIONS 
Temperature Effects 
Assessing the impact of climatic change in cold regions, 
11:6224 (R;AT) 
ARGON 


Implosions 
Argon gas puff implosion experiments on Proto-II, 11:6841 
(BA;US) 
Ton-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
Doubly differential cross sections of collisi 
forward electron emission, 11:6508 (R;US) 
Phase Transformations 
Phase transitions in two-dimensional systems, 11:5814 
(RA;BR;In Portuguese) 
Thermal Diffusion 


Mound activities in chemical and physical research, January- 
June 1985, 11:5011 (R;US) 
ARGON 40 BEAMS 
RBE 
Radioprotection of mouse colony forming units-spleen (CFU- 
S) against heavy charged particle damage by WR 2721, 
11:6402 (RA;US) 
ARGON 40 REACTIONS 
Multiple Production 
Neutral-pion ion in central collisions of relativistic **C 
and “Ar on ™®Pb, 11:6597 (J;NL) 
ARGON HYDRIDES 
Ion-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
ARGON IONS 
Charged-Particle Precipitation 
Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
Ton-Molecule Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 


Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-2 REACTOR 
Pope, Arkansas, USA 
Steam Generators 
Effect of boric acid treatment on the secondary cycle at ANO- 
2. Final report, 11:5234 (R;US) 
ARMS CONTROL 
Government Policies 
Weapons design policy impedes test ban, 11:5517 (J;US) 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
BENZENE 
PHENOLS 
TETRALIN 
Ionization 
Tandem mass spectrometer for the detection of nitroaromatic 
and other electronegative species in ambient air, 
11:5862 (R;US) 
Spectroscopy 


Tandem mass spectrometer for the detection of nitroaromatic 
and other electronegative species in ambient air, 
11:5862 (R;US) 





ARRAY PROCESSORS 
Uses 


ARRAY PROCESSORS 
Uses 
Particle accelerator lab targets computer access, 11:6884 (J;US) 
ARSENIC COMPOUNDS 


Biological Effects 
[Effect of SO2 on light modulation on plant metabolism]. 
Progress report, 11:6420 (R;US) 
Effect on SO: light modulation of plant metabolism. Final 
progress report, June 1, 1983-May 31, 1985, 11:6421 (R;US) 
Properties 


Speciation of inorganic arsenic and organoarsenic compounds 
in fossil-fuel precursors and products, 11:6474 (R;US) 
Removal 
Removal of arsenic compounds from petroliferous liquids, 
11:4861 (P;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 


Influence of arthropods on ecosystems, 11:6252 (J;US) 


See also FLY ASH 
Agglomeration 
Study of bed agglomeration resulting from the AFBC of low- 
rank coals (Atmospheric fluidized bed combustion), 11:4827 
(RA;US) 


Characteristics of by-products from the PFBC at Oeresund 
heating and power station with respect to disposability 
(Pressurized Fluidized Bed Combustion = PFBC), 11:4745 
(R;SE;In Swedish) 

Materials Recovery 

Combustion of uraniferous lignites in fluidized bed, 11:4796 

(RA;US) 
Sintering 

Study of bed agglomeration resulting from the AFBC of low- 
rank coals (Atmospheric fluidized bed combustion), 11:4827 
(RA;US) 

Sulfur Content 

Sulfur measurements at coal/wood fired cogeneration plants, 

11:4836 (R;SE;In Swedish) 
ASTATINE ISOTOPES 
Alpha Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
ATF TORSATRON 
Neutral Atom Beam Injection 
ATF neutral beam injection system, 11:6761 (R;US) 
Plasma Confinement 

Invited paper: the Advanced Toroidal Facility-1, 11:6727 

(BA;US) 
ATLANTIC OCEAN 


See also CHESAPEAKE BAY 
LONG ISLAND SOUND 
NORTH SEA 
SOUTH ATLANTIC BIGHT 


Radioactivity 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
ATMOSPHERIC CHEMISTRY 
Atmosphere as stockroom and pre-reactor for gas-liquid 
reactions, 11:6212 (RA;US) 
Microphysical aspects of mass transport and reaction at the 
air/hydrometeor interface, 11:6220 (RA;US) 
ATMOSPHERIC CIRCULATION 
Remote 
Studies of complex terrain wind flows using acoustic sounder 
and optical cross-wind remote sensors, 11:6191 (R;US) 
ATMOSPHERIC EXPLOSIONS 
Blast Effects 
Effect of carrier spacings of the expected damage to aircraft 
from air-burst atomic bombs, 11:6166 (R;US) 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
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ATMOSPHERIC PRECIPITATIONS 


See also RAIN 
SNOW 


Organic Acids 
Critical evaluation of the Br-Mmc fluorescent labeling 
technique for the determination of organic acids in 
precipitation, 11:6197 (RA;US) 
Peroxides 
Derivatization technique for the determination of peroxides in 
precipitation, 11:6204 (RA;US) 
ATOMIC BEAMS 
Beam Production 
Stable atomic hydrogen: possible application in intense 
polarized sources, 11:6507 (R;CH) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC IONS 
Coordinate the above descriptor with a descriptor for the 
appropriate specific ion. 
Excitation 
Excitation of metastable extreme ultraviolet levels, 11:5983 


Excitation of metastable extreme ultraviolet levels, 11:5983 
(J;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Excitation 
Excitation of metastable extreme ultraviolet levels, 11:5983 
G;US) 
Metastable States 
Excitation of metastable extreme ultraviolet levels, 11:5983 
(;US) 
Population Inversion 
Broadband and adiabatic inversion of a two-level system by 
phase-modulated pulses, 11:6690 (J;US) 
ATWS 
Anticipated transients without scram. 
Heat Transfer 
Nuclear power plant simulation on the AD10, 11:5391 (R;US) 
Hydraulics 
Nuclear power plant simulation on the AD10, 11:5391 (R;US) 
AUSTENITE 
Hydrogen Transfer 
Thermodynamics of hydrogen in iron, 11:5740 (J;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion 
Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 


Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 
Gas Tungsten-Arc Welding 
Welding process selection for fabrication of a superconducting 
magnet structure, 11:6830 (J;US) 
Hard Facing 
Development of cobalt-free hard-facing alloys for nuclear 
applications: 1984 progress, 11:5274 (R;US) 
Materials Testing 
Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 
Shielded Metal-Arc Welding 
Welding process selection for fabrication of a superconducting 
magnet structure, 11:6830 (J;US) 
Wear 
Development of cobalt-free hard-facing alloys for nuclear 
applications: 1984 progress, 11:5274 (R;US) 
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Weldability 
Development of cobalt-free hard-facing alloys for nuclear 
applications: 1984 progress, 11:5274 (R;US) 
AU 
See TEKTITES 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Fuel Economy 
Investigation of the rolling resistance of fuel-efficient and high- 
performance tires. Technical report, 11:5582 (R;US) 
Radiation Monitoring 
Radiation monitor for surveillance of moving vehicles, 11:6118 
(R;US) 
AUTOMOTIVE FUELS 
Environmental Impacts 
Alternative gaseous fuels safety assessment, 11:5659 (BA;US) 
Risk Assessment 
Alternative gaseous fuels safety assessment, 11:5659 (BA;US) 
Storage 
Enhancement of automotive compressed natural gas fuel 
storage via adsorbents. Final report, 11:5657 (R;US) 
AUTONOMIC NERVOUS SYSTEM 
Biological Functions 
Nervous regulation of insulin secretion: Adrenaline action on 
voltage sensible canals in the pancreas B cells, 11:6379 
(RA;BR;In Portuguese) 
Electrophysiology 
Nervous regulation of insulin secretion: Adrenaline action on 
voltage sensible canals in the pancreas B cells, 11:6379 
(RA;BR;In Portuguese) 
AWAY-FROM-REACTOR STORAGE 


1985 Federal Interim Storage Fee Study: a technical and 
economic analysis, 11:4929 (R;US) 
Economic Analysis 
1985 Federal Interim Storage Fee Study: a technical and 
economic analysis, 11:4929 (R;US) 
AXIONS 
Particle Identification 
Detection rates for "invisible”-axion searches, 11:6562 (J;US) 
AXONS 
See NERVE CELLS 
AZIDES 
For inorganic compounds only. For organic azides, use AZIDO 
COMPOUNDS. 
Chemical Reaction Kinetics 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 
Chemical Reactions 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 


BACA GEOTHERMAL FIELD 
Meetings 

Workshop on CSDP data needs for the BACA geothermal 
field: a summary, 11:5151 (R;US) 

BACTERIA 


See aiso ESCHERICHIA COLI 
LEGIONELLA PNEUMOPHILA 
Reactions 


Photochemical 
Structural changes in bacteriorhodopsin during the M state of 
the photocycle, 11:6337 (RA;US) 
BAFFLED TUBES 
Performance 
Novel in-bed heat transfer tube capable of decreasing thermal 
flux linearly with load turndown, 11:4776 (RA;US) 
BAFFLES 
Performance 
Improved fluid-bed combustor efficiencies through freeboard 
internals, 11:4775 (RA;US) 


BANKS 
See COMMERCIAL BUILDINGS 
BARIUM ISOTOPES 
Fluorescence Spectroscopy 
Sizes and shapes of short-lived nuclei via laser spectroscopy. 
Final report, 11:6512 (R;US) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Central Receivers 

Solar One convective loss experiments: a status report, 11:5104 

(RA;US) 
Construction 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 2 of 26. Warehouse, construction package 3 (RADL 
Item 7-8), 11:5097 (R;US) 

Control Systems 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Master control system as-built 
drawings (RADL Item 6-5). Volume 2. DARMS, SHIMMS, 
and RLU’s, 11:5098 (R;US) 

Control loops diagram supplement. Revision 1 (Engineering 
Materials) , 11:5094 (E;US) 

Drawings 

10 MWe Solar Thermal Central Receiver Pilot Plant: Solar 
facilities design integration. Volume 3, Part 2. Construction 
package No. 9 (RADL Item 7-33) piping and mechanical 
equipment installation, 11:5096 (R;US) 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. Master control system as-built 
drawings (RADL Item 6-5). Volume 2. DARMS, SHIMMS, 
and RLU’s, 11:5098 (R;US) 

Pilot Plant Station manual (RADL Item 2-1). Volume 2, 
Revision (Engineering Materials), 11:5093 (E;US) 

Operation 

Operating experience with the Solar One Generating Station 

collector system, 11:5102 (RA;US) 
Plumbing 

10 MWe Solar Thermal Central Receiver Pilot Plant: Solar 
facilities design integration. Volume 3, Part 2. Construction 
package No. 9 (RADL Item 7-33) piping and mechanical 
equipment installation, 11:5096 (R;US) 

Prefabricated Buildings 

10 MWe Solar Thermal Central Receiver Pilot Plant: solar 
facilities design integration. PSS final design calculations. 
Book 2 of 26. Warehouse, construction package 3 (RADL 
Item 7-8), 11:5097 (R;US) 

BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BASALT 
P 

Field and petrologic studies of the Lobato Basalt, Jemez 
Mountains, 11:6453 (RA;US) 

Tectonic and petrogenetic evolution of the Jemez Volcanic 
field, New Mexico, 11:6455 (RA;US) 

Petrology 
Field and petrologic studies of the Lobato Basalt, Jemez 
Mountains, 11:6453 (RA;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM ANALYZERS 
For momentum analysis of charged particle beams. 
See also ELECTROSTATIC ANALYZERS 
Time-of-Flight Method 

Time-of-flight method usage for measurng energy and time 
characteristics of a beam from cyclotron U-240, 11:6085 
(R;SU;In Russian) 

BEAM BUNCHERS 
Performance 
Performance of the 100 keV chopper/buncher system of the 
NBS-Los Alamos RTM injector, 11:6078 (R;US) 
BEAM DYNAMICS 
Computerized Simulation 
IFR code for secondary particle dynamics, 11:6071 (R;US) 





BEAM EXTRACTION 
Algorithms 


BEAM EXTRACTION 
Algorithms 


Expeditious 3D poisson viasov algorithm applied to ion 
extraction from a plasma, 11:6857 (BA;US) 
Plasma Simulation 
Expeditious 3D poisson viasov algorithm applied to ion 
extraction from a plasma, 11:6857 (BA;US) 
BEAM INJECTION HEATING 
Variations 
Variations in 
11:6735 (BA;US) 
BEAM MONITORS 
SQUID Devices 
SQUID based beam current meter, 11:6114 (J;US) 
BEAM NEUTRALIZATION 
Chemical Lasers 
Performance estimates of photoneutralized negative-ion beams, 
11:6834 (J;US) 
BEAM-PLASMA SYSTEMS 
Plasma Instability 
beams, 11:6503 (J;US) 
Hybrid mode and a classification of beam-plasma instabilities. 
Memorandum report, 11:6701 (R;US) 
BEAUTY PARTICLES 
Weak Particle 
Lifetime of heavy flavour particles, 11:6538 (R;US) 
BEAVER VALLEY-1 REACTOR 
Shippingport, Pennsylvania, USA 


Conformance to Generic Letter 83-28, Items 3.1.3 and 3.2.3, 
Beaver Valley, Unit No. 1, North Anna, Unit Nos. 1 and 2, 
Surry Unit Nos. 1 and 2 (Docket Nos. 50-334, 50-338, 50- 
339, 50-280, and 50-281), 11:5403 (R;US) 
BELGIAN REACTOR 2 
See BR-2 REACTOR 
BENZENE 


quality with neutral beams in PLT, 


Ultraviolet photoelectron spectroscopic study of the 
interaction of ium with carbon monoxide and benzene 
on the Pt(111) surface, 11:5903 (J;US) 

Reactions 


Chemical 
Ultraviolet photoelectron spectroscopic study. of the 


interaction of jum with carbon monoxide and benzene 
on the Pt(111) surface, 11:5903 (J;US) 
Properties 


Phase behavior of carbon dioxide in admixture with n-butane, 
n-decane, n-butylcyclohexane, and at 344 K 
and approximately 9600 kPa, 11:4881 (J;US) 

BENZOPYRENE 
Biological Effects 
In vitro transformation of human mammary epithelial cells, 
11:6430 (RA;US) 
BERYLLIUM ALLOYS 
Lattice Parameters 
Neutron-diffraction studies of UBe:sand ThBeis, 11:5690 (J;US) 
Neutron Diffraction 
Neutron-diffraction studies of UBe:sand ThBeis, 11:5690 (J;US) 
Physical Radiation Effects 
Dual ion irradiation studies of high strength copper alloys, 
11:6791 (RA;US) 
BERYLLIUM FLUORIDES 
Vibrational States 
Ab initio molecular orbital calculations of the vibrational 
- frequencies of XY./sup -n/ anions, 11:5880 (R;US) 


avelengths 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY./sup -n/ anions, 11:5880 (R;US) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA PARTICLES 
Emitted by nuclei. 
Survey Monitors 
Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.5. 
Interpretation of survey-meter data, 11:6177 (R;US) 
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BETATRONS 
Electron Beams 
ium and stability of the solenoidal-lens betatron, 
11:6067 (R;US) 
Negative Mass Instability 
Equilibrium and stability of the solenoidal-lens betatron, 
11:6067 (R;US) 
BEVERAGE INDUSTRY 
Solar Process Heat 
Solar production of industrial process steam for the Lone Star 
Brewery. Final report, 11:5112 (R;US) 
Solar Water Heating 
Solar production of industrial process steam for the Lone Star 
Brewery. Final report, 11:5112 (R;US) 
BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS 


An effect of chemisorbing surface reaction poisons on the 
transition from internal to external oxidation, 11:5723 (J;US) 
Crystal Growth 
Invariant line strain and needle-precipitate growth directions in 
Fe-Cu, 11:5749 (J;US) 
Decomposition 
Renormalization-group theory of spinodal decomposition, 
11:5689 (J;US) 


Effects of hydrogen on some mechanical properties of 

vanadium-titanium alloys, 11:5721 (J;US) 
Embrittlement 

Effects of hydrogen on some mechanical properties of 

vanadium-titanium alloys, 11:5721 (J;US) 
Ising Model 

Renormalization-group theory of spinodal decomposition, 

11:5689 (J;US) 


An effect of chemisorbing surface reaction poisons on the 
transition from internal to external oxidation, 11:5723 (J;US) 
Strains 
Invariant line strain and needle-precipitate growth directions in 
Fe-Cu, 11:5749 (J;US) 
BINARY MIXTURES 
Phase Studies 
Vapor-liquid equilibrium for 1-methylnaphthalene/methanol 
mixtures at elevated temperatures and pressures, 11:5026 
G;US) 
BINARY STARS 
Cosmic Gamma Bursts 
Theory of optical flashes, 11:6494 (J;US) 
Cosmic X-Ray Bursts 
Theory of optical flashes, 11:6494 (J;US) 
BINDERS 
Quantity Ratio 
ies of radioactive wastes and waste containers. Progress 
report No. 14, July-September 1979, 11:4945 (R;US) 
BIOGAS 
See METHANE 
BIOLOGICAL FLUIDS 
See BODY FLUIDS 
BIOLOGICAL MATERIALS 


See also BODY FLUIDS 
FOREST LITTER 


Dichroism 
Imaging differential polarization microscope with electronic 
readout, 11:6154 (J;US) 
Optical Microscopy 
Imaging differential polarization microscope with electronic 
readout, 11:6154 (J;US) 
BIOLOGICAL PATHWAYS 
Inhibition 
Inhibition of protein synthesis and its effect on cell progression 
and repair of sublethal radiation damage, 11:6407 (RA;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
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BIOLOGICAL STRESS 


Adaptation 
Annual report and summaries of FY 1985 activities 
by the Division of Biological Energy Research, 11:5050 
(R;US) 
Diagnostic Techniques 
Measurements of the state of stress on forest trees, 11:6423 
(R;SE;In Swedish) 


Programs 
Annual report and summaries of FY 1985 activities supported 
by the Division of Biological nergy Research, 11:5050 


Retrospective search on profitability and economics of 
bioenergy investments and utilization, 11:5546 (R;IE) 


Retrospective search on profitability and economics of 
bioenergy investments and utilization, 11:5546 (R;IE) 
Infrared Spectra 
Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 


Processing 
Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 
BIOMASS PLANTATIONS 
Research Programs 


Herbaceous Crops Program. Annual progress report 


Energy 
for 1984, 11:5073 (R;US) 
Selection 


Site 
Site characterization at energy forest production, 11:5078 
(R;SE) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 


Determining oviduct obstruction using sup(99m)Tc- 
pertechnetate; calculation and comparison of radiation 
burden in radioisotope and X-ray examinations, 11:6357 
(RA;CS;In Czech) 

BIOPHYSICS 
Radiation 


Applications of synchrotron radiation in biophysics, 11:6386 
(R;BR;In Portuguese) 
Applications of synchrotron radiation in biophysics, 11:6387 
(RA;BR;In Portuguese) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Technology Utilization 
Novel developments in bioreactor design and separations 
technology, 11:5027 (R;US) 
BIRDS 


Sampling 
Capturing woodpecker nestlings with a noose - a technique 
and its limitations, 11:6253 (J;US) 
BISMUTH 207 


Biological Accumulation 
Concentrations of Bi and *°Pb-?"°Bi-?"°Po disequilibrium in 
fish, 11:6307 (J;US) 
BISMUTH 209 TARGET 
Alpha Reactions 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
Proton Reactions 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
BISMUTH 210 
Biological Accumulation 
Concentrations of *’ Bi and *“°Pb-*"°Bi-7"°Po disequilibrium in 
fish, 11:6307 (J;US) 
ISOTOPES 


See also BISMUTH 207 
BISMUTH 210 


Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
SPAR 


See DOLOMITE 


BLAST FURNACES 
Process Controi 


BITUMINOUS COAL 
Ash Content 
Direct determination of oxygen in New Zealand coals. Final 
report, 11:4726 (R;NZ) 
Composition 


Direct determination of oxygen in New Zealand coals. Final 
report, 11:4726 (R;NZ) 
Cocombustion 
Griffin Industries operating experience with an FBC gob- 
burning boiler (Fluidized bed combustion), 11:4798 (RA;US) 
Combustion Kinetics 
Fluidized combustion of coal and coal-water slurry: a 
comparison, 11:4795 (RA;US) 


Hydrodynamic phenomena in stirred flotation cells for hard 
coal flotation, 11:4762 (R;DE;In German) 
Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
Fluidized-bed 


combustion of coals and alternative fuels, 
11:4772 (RA;US) 
Fluidized 


(Atmospheric fluidized bed combustor), 11:4792 (RA;US) 

Operating experience with Babcock Fluidburn fluidized-bed 
boilers, 11:4800 (RA;US) 

Performance of Conoco’s prototype MS-FBC oil field steam 
generator (Multi-Solid Fluidized Bed Combustion), 11:4802 
(RA;US) 

Macerals 

Correlative investigation of the effects of oxidation on the 
minerals, macerals, and technological properties of coal. 
Final report, February 1982-February 1985, 11:4846 (R;US) 

Minerals 

Correlative investigation of the effects of oxidation on the 
minerals, macerals, and technological 
Final report, February 1982-February 

Moisture 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 


Correlative investigation of the effects of oxidation on the 
minerals, macerals, and technological properties of coal. 
Final report, February 1982-February 1985, 11:4846 (R;US) 

Quantitative Chemical Analysis 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
(TURBINES) 


See TURBINE BLADES 


Coal as energy in the steel industry, 11:4718 (BA;US) 
Mathematical Models 
Dynamic mathematical model and simulation of the iron blast 


Dynamic 
furnace. Volume II. Chapters V-VI and Appendices A-B, 
11:5604 (R;US) 
Dynamic mathematical model and simulation of the iron blast 
furnace. Volume I. Chapters I-VI, 11:5603 (R;US) 
ic model of the basic oxygen steelmaking furnace, 


Dynamic 
11:5627 (R;US) 

Mathematical modelling and control of the blast furnace 
process. Volume !I. Chapters XI, XII and Appendices, 
11:5592 (R;US) 

Process Control 

Mathematical and control of the blast furnace 
process. Volume I. Chapters I-X (Contains glossary), 11:5591 
(RUS) 





BLAST FURNACES 
Process Control 


Mathematical modelling and control of the blast furnace 
process. Volume II. Chapters XI, XII and Appendices, 
11:5592 (R;US) 


Dynamic mathematical model and simulation of the iron blast 
furnace. Volume II. Chapters V-VI and Appendices A-B, 
11:5604 (R;US) 

Temperature Control 

Temperature control of a continuous, push type, five zone, slab 
reheating furnace for minimum fuel usage. Volume I. Text 
and Appendix A, 11:5607 (R;US) 

BLOOD PLATELETS 
Blood Formation 
Blood and vascular diseases, 11:6361 (RA;US) 


Effects of heavy-ion radiation on the brain vascular system, 
11:6404 (RA;US) 
BLOWDOWN 
Codes 
MASFLO: a computer code to calculate mass flow rates in the 
THTF, 11:5272 (R;US) 
BN-1600 REACTOR 
USSR 
Reactor Control Systems 
Development of the physical conceptions of the FBR type 
reactors control methods, 11:5296 (RA;XA;In Russian) 
BN-350 REACTOR 
Mangyshalk, Shevchenko, USSR 
Reactor Control Systems 
Development of the physical conceptions of the FBR type 
reactors control methods, 11:5296 (RA;XA;In Russian) 
BNL 
Environment 
1984 environmental monitoring report, 11:6259 (R;US) 
BODY 
Electric Impedance 
Body impedances of living human bodies to 50 Hz alternating 
current, 11:6440 (TJ;GB) 
BODY FLUIDS 
See also MILK 
Water Chemistry 
Ionic strength effects on natural water chemistry, 11:6289 
(RA;US) 
BODY TEMPERATURE 
See also HYPERTHERMIA 
Daily Variations 
Biological effects of magnetic fields, 11:6439 (RA;US) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Air Pollution Abatement 
Low NOx fiting system for tangentially coal-fired boilers: 
applications guideline manual. User Manual, August 1981- 
March 1984, 11:5210 (R;US) 
Control Equipment 
Automatic equipment for combined use of electric and oil 
burners, 11:6046 (R;SE;In Swedish) 
Corrosion 
Requirements made on high-calorific-value appliances 
concerning corrosion and materials, 11:4902 (RA;DE;In 
German) 
Cost 
Installation and operation technology of high-efficiency (H.E.) 
boilers, 11:4900 (RA;DE;In German) 


Decarbonization 
Evaluation of methods for decarbonization, 11:6047 (R;SE;In 
Swedish) 
Economics 
Introduction to calorific value (CV) technology under aspects 
of energy conservation, profitability and low-level 
pollutivity, 11:4894 (RA;DE;In German) 
State-of-the-art of high-calorific-value technology in the 
Federal Republic of Germany, 11:4895 (RA;DE;In German) 


Coal slurry conversion study on some oil-fired boilers and 
coal-oil mixture testing in a small oil-fired boiler, 11:4766 
(R;US) 
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Experience gained with high-efficiency (H.E.) boilers in the 
Netherlands, 11:4901 (RA;DE;In German) 
Program for correct measurement of boiler efficiency, 11:4833 
(R;SE;In Swedish) 
Flue Gas 
Reduction of harmful flue-gas emissions, 11:6230 (R;US) 
Heat Recovery Equipment 
Approach of building authorities to H.E. boilers and waste-gas 
appliances, 11:4897 (RA;DE;In German) 
Standardization and approval testing of high-efficiency (H.E.) 
boilers, 11:4896 (RA;DE;In German) 
Marketing 
Operational experience gained with high-efficiency (H.E.) 
boilers in the Federal Republic of Germany, 11:4903 
(RA;DE;In German) 
Meetings 
Symposium on calorific value technology, 11:4893 (&;DE;In 
German) 
Operation 
Operational experience gained with high-efficiency (H.E.) 
boilers in a gas utility, 11:4904 (RA;DE;In German) 
Regulations 
Approach of building authorities to H.E. boilers and waste-gas 
appliances, 11:4897 (RA;DE;In German) 
Installation and operation technology of high-efficiency (H.E.) 
boilers, 11:4900 (RA;DE;In German) 
Standardization and approval testing of high-efficiency (H.E.) 
boilers, 11:4896 (RA;DE;In German) 
Retrofitting 
Coal slurry conversion study on some oil-fired boilers and 
coal-oil mixture testing in a small oil-fired boiler, 11:4766 
(R;US) 
Stacks 
Approach of the district chimney-sweep master craftsman to 
high-efficiency (H.E.) boilers, 11:4898 (RA;DE;In German) 
Sulfur Trioxide 
Catalytic formation of SOs as a function of boiler fouling, 
11:6051 (TJ;GB) 
Thermal Efficiency 
Power plant performance: Assessing the impact of coal quality, 
11:5186 (J;US) 
Welded Joints 
Dissimilar-weld failure analysis and development program. 
Volume 2. Metallurgical characteristics. Final report, 
11:5181 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BONE MARROW 
Radiosensitivity 
Effectiveness of metronidazole as hypoxic cell radiosensitizer, 
11:6393 (RA;CS;In Czech) 
BONE MARROW CELLS 
Biological Radiation Effects 
Radioprotection of mouse colony forming units-spleen (CFU- 
S) against heavy charged particle damage by WR 2721, 
11:6402 (RA;US) 
Cell Differentiation 
Self-renewai vs. differentiation of transfused hemopoietic stem 
cells, 11:6331 (RA;US) 
Cell Proliferation 
Hematopoietic cell proliferation, 11:6332 (RA;US) 
Transfusions 


Self-renewal vs. differentiation of transfused hemopoietic stem 
cells, 11:6331 (RA;US) 
BONE TISSUES 
Tissue-Equivalent Materials 
Polyacrylamide-based phantoms as tissue substitute in 
experimental radiation physics, 11:6670 (J;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Environmental Impact Statements 
Draft Environmental Statement, fiscal year 1979 proposed 
program, 11:5205 (R;US) 
Fall River/Lower Valley transmission system reinforcement. 
Final Environmental Impact Statement, 11:5207 (R;US) 
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BOREHOLES 
Flow Rate 
Development of a computer program for calculation of flow 
velocity in the borehole and hydraulic conductivity of the 
formation. Final report for the period 1 July 1982-30 June 
1983 (Labelled Slug Test (LST) method program), 11:6451 
(R;XA) 
BORON 
Raman Spectra 
Raman spectroscopy of boron carbides and related boron- 
containing materials, 11:5778 (R;US) 
Segregation 
Surface and grain boundary segregation in relation to 
intergranular fracture: boron and sulfur in NisAl, 11:5729 
(J;US) 
BORON ARSENIDES 
Raman Spectra 
Raman spectroscopy of boron carbides and related boron- 
containing materials, 11:5778 (R;US) 
BORON CARBIDES 
Raman Spectra 
Raman spectroscopy of boron carbides and related boron- 
containing materials, 11:5778 (R;US) 
Thermal Conductivity 
Thermal conductivity behavior of boron carbides, 11:5847 
(BA;US) 
Thermal Diffusion 
Thermal conductivity behavior of boron carbides, 11:5847 
(BA;US) 
Tritium 
Behaviour of tritium in B,C absorber material, 11:5294 
(R;DE;In German) 
BORON FLUORIDES 
Vibrational States 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY./sup -n/ anions, 11:5880 (R;US) 
Wavelengths 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
BORON IONS 
Charged-Particle Precipitation 
Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
Electron-Ion Collisions 
Dielectronic recombination measurements on multicharged 
ions, 11:6511 (R;US) 


Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
BORON PHOSPHATES 
Hydration 
Aluminum and boron phosphates as possible proton 
conductors, 11:5812 (R;US) 
Tonic Conductivity 
Aluminum and boron phosphates as possible proton 
conductors, 11:5812 (R;US) 
BORON PHOSPHIDES 
Raman Spectra 
Raman spectroscopy of boron carbides and related boron- 
containing materials, 11:5778 (R;US) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
Iterative Methods 
Preconditioned iterative methods applied to singularly 
perturbed elliptic boundary value problems, 11:6867 (R;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BR-2 REACTOR 
Reactor Cores 
BR-2 materials testing reactor and the RERTR Program, 
present status and future trends, 11:5380 (RA;US) 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


BRAIN 
Nuclear Magnetic Resonance 

Cuinparison of PET and proton NMR imaging in the diagnosis 

of Alzheimer-type dementia, 11:6360 (RA;US) 
Positron Computed Tomography 

Comparison of PET and proton NMR imaging in the diagnosis 
of Alzheimer-type dementia, 11:6360 (RA;US) 

Iodine-122 brain-blood-flow radiopharmaceutical, 11:5920 
(RA;US) 

Parameters of facilitated glucose transport across the blood- 
brain barrier in subjects studied with positron emission 
tomography, 11:6368 (RA;US) 

Proton Spectra 

NMR imaging and spectroscopy of the mammalian central 

nervous system after heavy-ion radiation, 11:6396 (RA;US) 
Radiotherapy 

Stereotactic heavy-ion Bragg peak radiosurgery, 11:6364 

(RA;US) 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRASS 
Crack Propagation 

The influence of deformation path on the slow strain-rate stress 

corrosion cracking of admiralty brass sheet, 11:5746 (J;US) 
Deformation 

The influence of deformation path on the slow strain-rate stress 

corrosion cracking of admiralty brass sheet, 11:5746 (J;US) 
Strain Rate 

The influence of deformation path on the slow strain-rate stress 

corrosion cracking of admiralty brass sheet, 11:5746 (J;US) 
Stress Corrosion 

The influence of deformation path on the slow strain-rate stress 

corrosion cracking of admiralty brass sheet, 11:5746 (J;US) 
BRAZIL 
Accelerator Facilities 

Conceptual design of a 1.2 GeV storage ring extending in the 
hard X-ray region, 11:6060 (RA;BR) 

Technical infra-structure for accelerators in Brazil, 11:6059 
(RA;BR;In Portuguese) 

Accelerators 

History of Brazilian accelerators, 11:6054 (RA;BR;In 

Portuguese) 
NSLS 

National laboratories (Synchrotron radiation), 11:6055 

(RA;BR;In Portuguese) 
Storage Rings 

Conceptual design of a 1.2 GeV storage ring extending in the 

hard X-ray region, 11:6060 (RA;BR) 
Synchrotron Radiation 

National laboratories (Synchrotron radiation), 11:6055 
(RA;BR;In Portuguese) 

Synchrotron radiation in Brazil, 11:6053 (RA;BR;In 
Portuguese) 

Synchrotron radiation use in some research programs in Brazil, 
11:6056 (RA;BR;In Portuguese) 

Synchrotron radiation generation: Technological 
considerations, feasibility of practical realization with 
available way in the Country, 11:6075 (RA;BR;In 
Portuguese) 

BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
Fuel Cycle 

Analyses of various options for the breeder fuel cycle in the 

United States, 11:5250 (R;US) 
Fuel Pins 

Analyses of various options for the breeder fuel cycle in the 

United States, 11:5250 (R;US) 
BREEDING BLANKETS 
Nuclear Fuels 

Fusion breeder - an early application of nuclear fusion, 11:6838 

(J;US) 





BREMSSTRAHLUNG (MAGNETIC) 
Hydrolysis 


BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Hydrolysis 
General view on the radiolysis and hydrolysis of brine in.the 
context of direct ultimate storage of spent nuclear fuel in salt 
domes, 11:4944 (R;DE;In German) 


Geothermal pumping systems, 11:5161 (J;US) 


General view on the radiolysis and hydrolysis of brine in the 
context of direct ultimate storage of spent nuclear fuel in salt 
domes, 11:4944 (R;DE;In German) 

BRIQUETTING 
Binders 

Use of a chemical coal binder for an advanced coal cleaning 

process. Final technical report, 11:4759 (R;US) 
BROMINE 
Chemical Reaction Kinetics 
Multiproperty empirical potential energy surface for the 
reaction H+ Bra—HBr-+ Br, 11:5886 (J;US) 
BROMINE BROMIDES 
See BROMINE 
BROOKHAVEN AGS 
Experiment Planning 
Relativistic heavy ions at Brookhaven: high energy nuclear 
beams in the AGS and RHIC, 11:6058 (R;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL 
See also LIGNITE 
Coking 

Production of briquettes and lump coke from Rhenish brown 

coal using binders, 11:4710 (R;DE;In German) 


Production of briquettes and lump coke from Rhenish brown 
coal using binders, 11:4710 (R;DE;In German) 
Fluidized-Bed Combustion 
Combustion of uraniferous lignites in fluidized bed, 11:4796 
(RA;US) 
Fluidized-bed combustion of coals and alternative fuels, 
11:4772 (RA;US) 
In-bed oxygen measurements in a commercial-size AFBC 
(Atmospheric fluidized bed combustor), 11:4792 (RA;US) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
Radioactive Effiuents 
Technical evaluation of RETS-required reports for Browns 
Ferry Nuclear Power Station, Units 1, 2, and 3, for 1983, 
11:5308 (R;US) 
Reactor Accidents 
Fission product transport analysis in a loss of decay heat 
removal accident at Browns Ferry, 11:5399 (R;US) 
BROWNS FERRY-2 REACTOR 
Decatur, Alabama, USA 
Radioactive 


Effluents 
Technical evaluation of RETS-required reports for Browns 
Ferry Nuclear Power Station, Units 1, 2, and 3, for 1983, 
11:5308 (R;US) 
BROWNS FERRY-3 REACTOR 
Decatur, Alabama, USA 
Radioactive Effluents 
Technical evaluation of RETS-required reports for Browns 
Ferry Nuclear Power Station, Units 1, 2, and 3, for 1983, 
11:5308 (R;US) 
BTU CONTENT 
See CALORIFIC VALUE 
BUBBLES 
Flow Models 
Virtual mass in multiphase flow, 11:6017 (J;US) 


Virtual mass in multiphase flow, 11:6017 (J;US) 
Multiphase Flow 
Virtual mass in multiphase flow, 11:6017 (J;US) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
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New phase-change thermal energy storage materials for 
buildings, 11:5147 (R;US) 
BUILDINGS 


See also COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
GREENHOUSES 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 


Air Conditioning 

Condensation potential in high thermal performance walls. 
Hot, humid summer climate. Forest Service research paper, 
11:5559 (R;US) 


Operation SNAPPER, Nevada Proving Grounds. Project 8.5. 
Incendiary effects of atomic bomb tests on building sections 
at Yucca Flat. Report for April-June 1952, 11:6170 (R;US) 

Gamma Dosimetry 
Analysis of the TORT validation experiment, 11:6655 (R;US) 
Heat Transfer 

Heat transfer through windows during the hours of darkness 

with the effect of infiltration ignored, 11:6012 (R;US) 
Heating Systems 

Heating systems and appliances for large spaces, 11:5567 

(R;DE;In German 


Room air pollution by materials, 11:6229 (R;CH;In German) 
Mathematical Models 
A simplified model of thermal comfort, 11:5577 (J;CH) 
Neutron Dosimetry 
Analysis of the TORT validation experiment, 11:6655 (R;US) 
Radiation Monitoring 
Effect of local geology on indoor radon levels: a case study, 
11:6672 (BA;SE) 
Transport of radon from soil into residences, 11:6265 (BA;SE) 
Thermal Comfort 
A simplified model of thermal comfort, 11:5577 (J;CH) 
BUNKER OILS 
See RESIDUAL FUELS 
BURNER FUEL OIL 
See HEATING OILS 
B 
See also OIL BURNERS 
Air Pollution Abatement 
Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 
BURSA OF FABRICIUS 
See BIRDS 
BUTANE 
Solvent Properties 
Phase behavior of carbon dioxide in admixture with n-butane, 
n-decane, n-butylcyclohexane, and n-butylbenzene at 344 K 
and approximately 9600 kPa, 11:4881 (J;US) 
BUTANOLS 


Effect of coproduced alcohols and ketones on the extraction of 
1-butanol from aqueous solution by the ethyl esters of 
soybean oil fatty acids, 11:5028 (R;US) 

Solvent Extraction 
Effect of coproduced alcohols and ketones on the extraction of 
1-butanol from aqueous solution by the ethyl esters of 
soybean oil fatty acids, 11:5028 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DRESDEN-2 REACTOR 


FUKUSHIMA-I REACTOR 
GRAND GULF-!I REACTOR 





83S / ERA-11/3 


GRAND GULF-2 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 

NINE MILE POINT-1 REACTOR 
OYSTER CREEK-1 REACTOR 
SUSQUEHANNA-2 REACTOR 
WNP-2 REACTOR 

ZIMMER-1 REACTOR 
ZIMMER-2 REACTOR 


ATWS 
Nuclear power plant simulation on the AD10, 11:5391 (R;US) 
RAMONA-3B/MINET composite representation of BWR 
thermal-hydraulic systems, 11:5393 (R;US) 
Containment Systems 
Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Core Spray Systems 
Counter-current steam/water flow above a perforated plate- 
vertical injection of water, 11:5475 (R;US) 
Fuel Rods 
The behavior of breached boiling water reactor fuel rods on 
long-term exposure to air and argon at 598 K, 11:5229 (J;US) 
Loss of Coolant 
BWR Full Integral Simulation Test (FIST) Phase II test results 
and TRAC-BWR model qualification, 11:5469 (R;US) 
Meltdown 
Comparison of CORCON-MOD!1 predictions with 
experimental melt temperature histories, 11:5479 (R;US) 
Physical Protection 
Physical protection of nuclear facilities. Quarterly progress 
report, October-December 1979, 11:5000 (R;US) 


Boiling Water Reactor Owners Group Intergranular Stress 
Corrosion Cracking Research Program. Executive summary, 
Phase 1 (1979-1983), 11:5224 (R;US) 

Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 

Pressure Vessels 
Nuclear power plant simulation on the AD10, 11:5391 (R;US) 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
Reactor Accidents 

Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 

Equipment qualification and survivability research at Sandia 
National Laboratories (Electrical penetration assemblies), 
11:5480 (R;US) 

Validation of SPARC, a suppression pool aerosol capture 
model, 11:5478 (R;US) 

Reactor Components 

LWR Core Materials Program: progress in 1983-1984, 11:5276 
(R;US) 

Reactor Core Disruption 

Development of the severe core damage analysis package, 
11:5404 (R;US) 

Reactor Materials 
Environmentally assisted cracking in light water reactors. 

Annual report, October 1983-September 1984, 11:5227 

(R;US) 

Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 
LWR Core Materials Program: progress in 1983-1984, 11:5276 

(R;US) 

Mechanistic modeling of Zircaloy deformation and fracture in 
fuel element analysis, .11:5665 (R;US) 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 


Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Rod Drop Accidents 
Effects of rod worth and drop speed on the BWR off-center 
rod drop accident, 11:5392 (R;US) 
Spent Fuel Storage 
LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:4927 (R;US) 
Status of consolidation of LWR spent fuel, 11:4932 (J;US) 
Steam Generators 
Fluid composition in the tube sheet crevices of a nuclear steam 
generator, 11:5226 (R;US) 


Transients 
BWR Full Integral Simulation Test (FIST) Phase II test results 
and TRAC-BWR model qualification, 11:5469 (R;US) 
RAMONA-3B/MINET composite tation of BWR 
thermal-hydraulic systems, 11:5393 (R;US) 
BYRON-1 REACTOR 
Byron, Illinois, USA 


Evaluation of Byron Station, Unit 1 technical specifications, 
11:5232 (R;US) 


CABLES 

See also ELECTRIC CABLES 

Inks 
Ink jet marking for multiwire cable products. Final report, 
11:5934 (R;US) 

CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 


Spectroscopy 
Mercury, lead and cadmium levels in the back muscles of 
roach (Rutilus rutilus) of the northern Upper Rhine as a 
function of water level and season, 11:6433 (R;DE;In 
German) 
CADMIUM PHOSPHIDES 
Crystal Growth Methods 
hemical characterization of CdSnP» crystals, 
11:5838 (J;US) 


Photoelectrochemical characterization of CdSnP2 crystals, 
11:5838 (J;US) 


Photoelectrochemical characterization of CdSnP2 crystals, 
11:5838 (J;US) 
CADMIUM SELENIDE SOLAR CELLS 
Semiconductor Materials 
Electrochemical photovoltaic and photoelectrochemical 
storage cells based on II-VI polycrystalline thin film 
materials, 11:5084 (J;US) 
CADMIUM SULFIDE SOLAR CELLS 
Fabrication 
Development of manufacturing technology for CuaS/CDS 
solar generators, 11:5069 (RA;DE;In German) 


Studies on the stability of the copper sulphide in the CdS/CusS- 


thin film solar cell, 11:5070 (RA;DE;In German) 
CADMIUM TELLURIDE SOLAR CELLS 
Health Hazards 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 


Manufacturing 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 


Potential health and safety hazards associated with the 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 
Materials 


Electrochemical photovoltaic and photoelectrochemical 
cells based on II-VI polycrystalline thin film 
materials, 11:5084 (J;US) 
CADMIUM TELLURIDES 
Magnetoresistance 


ic-field-induced localization in InSb and Hg/sub 
0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
Phase Transformations 
ic-field-induced localization in InSb and Hg/sub 
0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 





CALCITE 
Dissolution 
Carbonate dissolution in nearshore terrigenous muds: the role 
of physical and biological reworking, 11:6473 (J;US) 


Concentration 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
Water Chemistry 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
CALCIUM 40 
Giant Resonance 
Simple microscopic approach for the study of giant resonances, 
11:6585 (J;NL) 
Isotope Separation 
Mound activities in chemical and physical research, January- 
June 1985, 11:5011 (R;US) 
CALCIUM 48 


Separation 
Mound activities in chemical and physical research, January- 
June 1985, 11:5011 (R;US) 
CALCIUM CARBONATES 


See also ARAGONITE 
CALCITE 
DOLOMITE 


Thermodynamics of aqueous magnesium and calcium 
bicarbonates and mixtures with chloride, 11:5509 (J;US) 
CALCIUM CHLORIDES 


Comparison of phosgene, chlorine, and hydrogen chloride as 
reagents for converting molten CaO . CaCk to CaCh, 
11:5883 (R;US) 

Solvent 


Properties 
Comparison of phosgene, chlorine, and hydrogen chloride as 
ts for converting molten CaO . CaCl to CaCl, 
11:5883 (R;US) 


Thermodynamics of aqueous magnesium and calcium 
bicarbonates and mixtures with chloride, 11:5509 (J;US) 
CALCIUM COMPOUNDS 


See also CALCIUM CARBONATES 
CALCIUM OXIDES 


Environmental Transport 
Dry deposition and canopy exchange in a mixed oak forest as 
determined by analysis of throughfall, 11:6245 (J;GB) 
CALCIUM ISOTOPES 


See also CALCIUM 40 
CALCIUM 48 


Separation 
Mound activities in chemical and physical research, January- 
June 1985, 11:5011 (R;US) 
CALCIUM OXIDES 
Chiorination 


Comparison of phosgene, chlorine, and hydrogen chloride as 
reagents for converting molten CaO . CaCk to CaCle, 
11:5883 (R;US) 

CALCULATIONS (2-DIMENSIONAL) 

See TWO-DIMENSIONAL CALCULATIONS 
CALCULATIONS (3-DIMENSIONAL) 

See THREE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 
CALDERAS 

Age Estimation 

Constraints on the age of heating at the Fenton Hill HDR Site, 

Valles Caldera, New Mexico, 11:5153 (RA;US) 
Comparative Evaluations 

Magnetotelluric experiments in major silicic calderas - a 
comparative assessment of the Valles and Long Valley 
calderas, 11:6457 (RA;US) 

Drilling 

Coring operations for Valles Caldera No. 1, New Mexico, 

11:6462 (RA;US) 
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Heating 
Constraints on the age of heating at the Fenton Hill HDR Site, 
Valles Caldera, New Mexico, 11:5153 (RA;US) 
Hydrothermal Systems 
Detailed analysis of existing subsurface temperature data from 
the Jemez Mountains: a study proposed as part of the site 
selection program for intermediate depth drilling in the 
Valles Caldera, 11:5157 (RA;US) 
uric Surveys 
Magnetotelluric experiments in major silicic calderas - a 
comparative assessment of the Valles and Long Valley 
calderas, 11:6457 (RA;US) 
Stratigraphy 
Preliminary results from Valles Caldera #1, New Mexico, 
11:5163 (RA;US) 
Structure and stratigraphy of the Redondo dome, Valles 
Caldera, 11:6460 (RA;US) 
Toledo intracaldera volcanism, Jemez Mountains, New 
Mexico, 11:6456 (RA;US) 
CALIFORNIA 
See also LOS ANGELES 
Air Pollution 
Improvement of the emission inventory for reactive organic 
gases and oxides of nitrogen in the South Coast Air Basin. 
Volume 1. Main report. Final report, 11:6231 (R;US) 
Improvement of the emission inventory for reactive organic 
gases and oxides of nitrogen in the South Coast Air Basin. 
Volume 2. Appendixes A through H. Final report, 11:6232 
(R;US) 
Energy Sources 
Energy Emergency Districts: concepts and applications. Final 
report, 11:5522 (R;US) 
Energy Supplies 
Energy Emergency Districts: concepts and applications. Final 
report, 11:5522 (R;US) 
Seismicity 
Locations and focal mechanisms of recent microearthquakes 
and tectonics of Livermore Valley, California, 11:6470 
G;US) 
Tectonics 
Locations and focal mechanisms of recent microearthquakes 
and tectonics of Livermore Valley, California, 11:6470 
(J;US) 
CALIFORNIUM 252 
Neutron Sources 
Technological features of remote assembling of californium-252 
miniature neutron sources, 11:5013 (R;SU;In Russian) 
CALORIFIC VALUE 
Introduction to calorific value (CV) technology under aspects 
of energy conservation, profitability and low-level 
pollutivity, 11:4894 (RA;DE;In German) 
Meetings 
Symposium on calorific value technology, 11:4893 (R;DE;In 
German) 
CALORIMETERS 
Design 
Large aperture, high-speed calorimeter for high-energy optical 
pulses, 11:6155 (J;US) 
Fabrication 
Large aperture, high-speed calorimeter for high-energy optical 
pulses, 11:6155 (J;US) 
Operation 
Large aperture, high-speed calorimeter for high-energy optical 
pulses, 11:6155 (J;US) 
CALVERT CLIFFS-2 REACTOR 
Lusby, Maryland 
Reactor Accidents 
Potential benefits obtained by requiring safety-grade cold 
shutdown systems, 11:5471 (R;US) 
Reactor Shutdown 
Potential benefits obtained by requiring safety-grade cold 
shutdown systems, 11:5471 (R;US) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CANCER 
See NEOPLASMS 
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CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBINOL 
See METHANOL 
CARBON 


See also ACTIVATED CARBON 
CARBON BLACK 
GRAPHITE 


Alpha Reactions 

Multiplicities, momentum and angular characteristics of 7p 
mesons produced in interactions of protons, deuterons, a 
particles and carbon with carbon nuclei at the momentum of 
4.2 GeV/c per nucleon, 11:6583 (R;SU;In Russian) 

Carbon 12 Reactions 

Multiplicities, momentum and angular characteristics of 7~ 
mesons produced in interactions of protons, deuterons, a 
particles and carbon with carbon nuclei at the momentum of 
4.2 GeV/c per nucleon, 11:6583 (R;SU;In Russian) 

Deuteron Reactions 

Multiplicities, momentum and angular characteristics of a 
mesons produced in interactions of protons, deuterons, a 
particles and carbon with carbon nuclei at the momentum of 
4.2 GeV/c per nucleon, 11:6583 (R;SU;In Russian) 

Ton Collisions 

Doubly differential cross sections of collision-produced 

forward electron emission, 11:6508 (R;US) 
Laser-Produced Plasma 

Measurement of population inversions and gain in carbon fiber 

plasmas, 11:5978 (J;US) 
Metallurgical Effects 

Effect of ion implantation species on the tribological response 
of stainless steel surfaces, 11:5699 (J;US) 

Effect of carbon on the volume and boundary diffusion kinetics 
of the base elements of an Fe-Cr-Ni austenitic solid solution, 
11:5773 (TJ;GB) 

Proton Reactions 

Multiplicities, momentum and angular characteristics of 7 
mesons produced in interactions of protons, deuterons, a 
particles and carbon with carbon nuclei at the momentum of 
4.2 GeV/c per nucleon, 11:6583 (R;SU;In Russian) 

Sorptive Properties 

Enhancement of automotive compressed natural gas fuel 

storage via adsorbents. Final report, 11:5657 (R;US) 
CARBON 11 


Radiochemistry 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
CARBON 12 REACTIONS 
Gamma Spectra 
Particle-gamma coincidence measurements in 17C+ *C and 
12C+Pb collisions at 2.1 GeV/nucleon incident energy, 
11:6598 (J;NL) 
Multiple Production 
Neutral-pion production in central collisions of relativistic '*C 
and “Ar on ®Pb, 11:6597 (J;NL) 
Particle Production 
Particle-gamma coincidence measurements in '*C+ ™C and 
12C+Pb collisions at 2.1 GeV/nucleon incident energy, 
11:6598 (J;NL) 
CARBON 12 TARGET 
Carbon 12 Reactions 
Particle-gamma coincidence measurements in '*C+ *C and 
12C+Pb collisions at 2.1 GeV/nucleon incident energy, 
11:6598 (J;NL) 
Helium 3 Reactions 
Investigation of the charge-exchange reaction (He*, t) at 4.37, 
6.78 and 10.78 GeV/c with A-isolar excitation in carbon, 
11:6577 (R;SU) 
Neutron Reactions 
1%2C(n,n’)3a cross section up to 60 MeV, 11:6587 (J;US) 
Evidence for a secondary doorway state in A= 13 nuclei from 
unpolarized and polarized capture measurements, 11:6586 
(BA;JP) 


Proton Reactions 
Evidence for a secondary doorway state in A= 13 nuclei from 
unpolarized and polarized capture measurements, 11:6586 
(BA;JP) 
CARBON 14 
Isotope Dating 
Radiocarbon: nature's tracer for carbonaceous pollutants, 
11:6233 (R;US) 
CARBON BLACK 
Electrochemical Corrosion 
The corrosion of carbon black anodes in alkaline electrolyte, 
11:5852 (J;US) 
CARBON COMPOUNDS 
See also CARBON OXYSULFIDE 
CARBON SULFIDES 
Flexural Strength 
Feasibility of a composite of SiC whiskers in an MoSie Matrix, 
11:5785 (J;US) 
Fracture Properties 
Feasibility of a composite of SiC whiskers in an MoSiz Matrix, 
11:5785 (J;US) 
CARBON DIOXIDE 
Environmental Impacts 
Assessing the impact of climatic change in cold regions, 
11:6224 (R;AT) 
Glaciers, ice sheets, and sea level: effect of a CO2-induced 
climatic change, 11:6295 (R;US) 
Monitoring 
Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 
Phase Studies 
Phase behavior of carbon dioxide in admixture with n-butane, 
n-decane, n-butylcyclohexane, and n-butylbenzene at 344 K 
and approximately 9600 kPa, 11:4881 (J;US) 
Solubility 
Phase behavior of carbon dioxide in admixture with n-butane, 
n-decane, n-butylcyclohexane, and n-butylbenzene at 344 K 
and approximately 9600 kPa, 11:4881 (J;US) 
Solubilities of carbon dioxide in heavy normal paraffins (Czo- 
C4) at pressures to 9.6 MPa and temperatures from 323 to 
423 K, 11:4880 (J;US) 
CARBON DIOXIDE LASERS 
Laser Targets 
35 GHz microwaves produced by high intensity CO2 laser 
light, 11:6851 (BA;US) 
Operation 
A compact 75-watt CO: laser at 750 hertz, 11:5997 (BA;US) 
CARBON IONS 
Electron-Ion Collisions 
Dielectronic recombination measurements on multicharged 
ions, 11:6511 (R;US) 
Population Inversion 
Measurement of population inversions and gain in carbon fiber 
plasmas, 11:5978 (J;US) 
Ultraviolet Spectra 
Measurement of population inversions and gain in carbon fiber 
plasmas, 11:5978 (J;US) 
CARBON MONOXIDE 


Ultraviolet photoelectron spectroscopic study of the 
interaction of potassium with carbon monoxide and benzene 
on the Pt(111) surface, 11:5903 (J;US) 

Air Pollution Monitoring 

Measurements of CO, NO: and NO inside and outside vehicles 

in traffic, 11:6227 (R;SE;In Swedish) 
Chemical Reactions 

Ultraviolet photoelectron spectroscopic study of the 
interaction of potassium with carbon monoxide and benzene 
on the Pt(111) surface, 11:5903 (J;US) 

Monitoring 

Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 





CARBON MONOXIDE 
Removal 


Removal 
Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYCHLORIDE 
See PHOSGENE 
CARBON OXYSULFIDE 
Materials Recovery 
Alkali-alumina sorbents for regenerable SO: removal in 
fluidized-coal combustion, 11:4740 (RA;US) 
CARBON STEELS 
See also STEEL-ASTM-AS33-B 


Coal water mixture development. Quarterly technical progress 
report, 11:5674 (R;US) 
Corrosion Fatigue 
Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 
Crack Propagation 
Fatigue crack propagation in a dual-phase plain-carbon steel, 
11:5697 (J;US) 


Ductility 
Effect of various sulfide stringer populations on the ductility of 
hot-rolled C-Mn steels, 11:5718 (J;US) 
Fatigue 
Microstructural effects on the fatigue behavior of Fe-C-X 
alloys. Progress report, November 1984-November 1985, 
11:5673 (R;US) 
Fracture Mechanics 
Fatigue crack propagation in a dual-phase plain-carbon steel, 
11:5697 (J;US) 
Stress Corrosion 
Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 
Thermal Fatigue 
Fatigue crack propagation in a dual-phase plain-carbon steel, 
11:5697 (J;US) 
CARBON SULFIDES 
Thermal Diffusion 
Mound activities in chemical and physical research, January- 
June 1985, 11:5011 (R;US) 
CARBONATE ROCKS 
See also LIMESTONE 


Contact metamorphism and deformation of carbonate rocks 
between pluton and caldera floor: the Oligocene Emory 
cauldron, Black Range, Grant and Sierra counties, New 
Mexico, 11:6471 (RA;US) 

Metamorphism 

Contact metamorphism and deformation of carbonate rocks 
between pluton and caldera floor: the Oligocene Emory 
cauldron, Black Range, Grant and Sierra counties, New 

Mexico, 11:6471 (RA;US) 

CARBONYL CHLORIDE 

See PHOSGENE 
CARBONYL SULFIDE 

See CARBON OXYSULFIDE 
CARBOXYLIC ACID ESTERS 

Uses 

Effect of coproduced alcohols and ketones on the extraction of 
1-butanol from aqueous solution by the ethyl esters of 
soybean oil fatty acids, 11:5028 (R;US) 
CARBOXYLIC ACID SALTS 
Solvent 
Solubilities of toluene and n-octane in aqueous protosurfactant 
and surfactant solutions, 11:4882 (J;US) 
CARBOXY-LYASES 
Code number 4.1.1. 

Enzyme Activity 

[Effect of SO2 on light modulation on plant metabolism]. 
Progress report, 11:6420 (R;US) 
CARCINOGEN SCREENING 

Standardization 

Carcinogenic potency, 11:6431 (RA;US) 
CARCINOGENESIS 

Risk Assessment 

Carcinogenic potency, 11:6431 (RA;US) 
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CARCINOGENS 
See also PHORBOL ESTERS 
Genetic Effects 
Aneuploidy and health risk assessment: current status and 
future directions, 11:6434 (J;US) 
CASCADE REACTORS 
Cascade: a high-efficiency ICF power reactor, 11:6826 (R;US) 


Secretion 
Molecular mechanisms involved in casein gene expression and 
secretion in mouse mammary epithelial cells, 11:6340 
(RA;US) 
CASKS 
See also SPENT FUEL CASKS 
Impact Tests 
Computer codes for the analysis of flask impact problems, 
11:5931 (R;GB) 
CASTE (INSECTS) 
See POPULATIONS 
CASTING 
Process Control 
Study of a steel ingot delivery system using simulation 
techniques, 11:5622 (R;US) 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Composition 
High surface area THO: catalyst and method of preparing it, 
11:4860 (P;US) 
Chemical Preparation 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April-30 June 1984, 11:5022 (R;US) 
High surface area THO: catalyst and method of preparing it, 
11:4860 (P;US) 


Liquefaction with microencapsulated catalysts, 11:4713 (P;US) 


Porosity effects on catalytic char oxidation; Part I: A catalyst 

deposition model, 11:4840 (J;US) 
Particle Size 

Solar thermal hydrogen production with a direct flux chemical 

reactor, 11:5020 (BA;US) 
Performance Testing 

Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April-30 June 1984, 11:5022 (R;US) 

Improved catalysts for liquid hydrocarbon fuels from syngas. 
Fourth quarterly technical progress report, July-September 
1985, 11:5023 (R;US) 

Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 


Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 


Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April-30 June 1984, 11:5022 (R;US) 
Surface Properties 
High surface area THO: catalyst and method of preparing it, 
11:4860 (P;US) 
Solar thermal hydrogen production with a direct flux chemical 
reactor, 11:5020 (BA;US) 
CATHODES 
Energy Density 
Energy density, power density, and polarization studies of the 
partially oxidized ("p-Doped”) polyacetylene cathode, 
11:5507 (J;US) 


Energy density, power density, and polarization studies of the 
partially oxidized ("p-Doped”) polyacetylene cathode, 
11:5507 (J;US) 

Power Density 
Energy density, power density, and polarization studies of the 
partially oxidized ("p-Doped”) polyacetylene cathode, 

11:5507 (J;US) 
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CAVING MINING 
Hazards 
Stress Monitoring during Wonwawilli Extraction in 3 North 
Panel, Laleham No. 1 Colliery, South Blackwater, 
Queensland, 11:4845 (R;US) 
Stresses 
Stress Monitoring during Wonwawilli Extraction in 3 North 
Panel, Laleham No. 1 Colliery, South Blackwater, 
Queensland, 11:4845 (R;US) 


Nucleation of cavities during creep of liquid-phase-sintered 
materials, 11:5793 (J;US) 
Seismic Effects 
Effects of a rectangular cavity on a subsurface layer using 
elastic finite-difference modeling: implications for seismic 
determination of gasification cavities, 11:4716 (J;US) 
CDFR REACTOR 
Leak Testing 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Molten Metal-Water Reactions 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Reviews 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Safety Engineering 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Steam Generators 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
CELL CYCLE 
Kinetics 
Cell cycle dependent repair of potentially lethal heavy-ion 
damage, 11:6406 (RA;US) 
Post spheroid cell kinetic behavior and radiation response, 


Biological Markers 
Molecular mechanisms involved in casein gene expression and 
secretion in mouse mammary epithelial cells, 11:6340 


ion in mammalian cells by heavy 
ions, 11:6410 (RA;US) 
CELL MEMBRANES 
Biological Models 
Forces between intrinsic membrane proteins: gap junctions, 
11:6339 (RA;US) 
Chemical Composition 
Use of monoclonal antibodies in studies of the surfaces of 
mammary epithelial cells, 11:6341 (RA;US) 
Electron Microscopy 


Projected structure of OmpC, an outer membrane protein of E. 


Coli in the unstained, frozen-hydrated state, 11:6323 
(RA;US) 
Immune Reactions 
Immune recognition of membranes, 11:6338 (RA;US) - 


Molecular Structure 

Forces between intrinsic membrane proteins: gap junctions, 
11:6339 (RA;US) 

Projected structure of OmpC, an outer membrane protein of E. 
Coli in the unstained, frozen-hydrated state, 11:6323 
(RA;US) 

Proteins 

Projected structure of OmpC, an outer membrane protein of E. 
Coli in the unstained, frozen-hydrated state, 11:6323 
(RA;US) 

Structural Chemical Analysis 
Structural comparison of native and lipid-depleted purple 
membrane, 11:6336 (RA;US) 

CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (PLANT) 

See PLANT CELLS 
CEMENTS 

Radionuclide Migration 
Characterization of hydrofracture grouts for radionuclide 
migration, 11:4982 (J;US) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Biological Radiation Effects 
NMR imaging and spectroscopy of the mammalian central 
nervous system after heavy-ion radiation, 11:6396 (RA;US) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL RECEIVERS 
Energy Losses 

Estimating convective energy losses from solar central 
receivers, 11:5103 (RA;US) 

Solar One convective loss experiments: a status report, 11:5104 
(RA;US) 

Working Fluids 
The solar molten salt electric experiment, 11:5109 (BA;US) 
CENTRAL REGION 
See FEDERAL REGION III 
CERAMIC MELTERS 


Steam explosion assessment in the WVDP melter, 11:4978 
GJ;US) 
CERAMICS 
Chemical Preparation 
Large scale densification of a nuclear waste ceramic by hot 
isostatic pressing, 11:5800 (J;US) 


Nucleation of cavities during creep of liquid-phase-sintered 
materials, 11:5793 (J;US) 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 
Fabrication 
Development of potassium aluminosilicate ceramics for mhd 
(magnetohydrodynamics) application., 11:5776 (R;US) 


Development of SiC-whisker-reinforced ceramics, 11:5786 
G;BE) 
Fractures 


Second international conference on fundamentals of fracture. 
Program and abstract book. Summaries, 11:5678 (R;US) 
Hot Pressing 
Development of SiC-whisker-reinforced ceramics, 11:5786 
G;BE) 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 
Hot Working 
Large scale densification of a nuclear waste ceramic by hot 
isostatic pressing, 11:5800 (J;US) 


Third annual review of materials research conference. Chicago 
section of TMS-AIME. Abstracts, 11:5660 (R;US) 
Nucleation 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 





CERAMICS 
Pressing 


Large scale densification of a nuclear waste ceramic by hot 

isostatic pressing, 11:5800 (J;US) 
Pressure Effects 

Viscous cavity growth in ceramics under compressive loads, 

11:5794 (J;US) 
Thermal Conductivity 

An automated thermal conductivity probe and applications to 

powders, 11:5727 (BA;US) 
CERIUM 144 
Radioecological Concentration 

Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

CERIUM COMPOUNDS 
See also CERIUM HYDRIDES 
Absorption Spectra 

Chemical environment and Ce valence: Global trends in 

transition-metal compounds, 11:5834 (J;US) 
Bond Lengths 

Neutron diffraction studies of CeVO.,PrVOu,, and ScVO,, 

11:5856 (J;US) 
Chemical Properties 

Chemical environment and Ce valence: Global trends in 

transition-metal compounds, 11:5834 (J;US) 
Crystal Structure 

Neutron diffraction studies of CeVO.,PrVQOu, and ScVO,, 

11:5856 (J;US) 
Electronic Structure 

Chemical environment and Ce valence: Global trends in 

transition-metal compounds, 11:5834 (J;US) 
CERIUM HYDRIDES 
Nuclear Magnetic Resonance 

Nuclear magnetic resonance of hydrogen in CeH /SUB x/ for 
x>2, 11:5764 (BA;US) 

CERRO PRIETO GEOTHERMAL FIELD 
Geologic Models 

Geologic interpretation of geothermal fluid movement in Cerro 

Prieto Field, Baja California, Mexico, 11:5152 (J;US) 
CESIUM 137 
Radiation Monitoring 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from October 1982 to February 1983). 
Environmental and dietary materials, 11:6415 (RA;JP) 

Radioecological Concentration 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

Solubility 

Derivation of a waste package source term for NNWSI from 

the results of laboratory experiments, 11:4989 (R;US) 
CESIUM ALLOYS 
Electronic Structure 

Point contact spectroscopy of heavy fermions (CeAl;; CeCe; 

UPts; UsCo; U2PtC2), 11:5677 (R;US) 
CESIUM CHLORIDES 
Solitons 

Observing solitons in one dimensional magnetic systems, 

11:5771 (J;US) 
CESIUM FLUORIDES 
Solitons 


ing solitons in one dimensional magnetic systems, 
11:5771 (J;US) 


See LIMESTONE 
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CHARGE EXCHANGE 
Scaling Laws 
Charge-changing collisions, 11:6523 (BA;US) 
CHARGE PLUNGER METHOD 
Data Analysis 
“LIFETIME”: a computer program for analyzing Doppler- 
shift recoil-distance nuclear lifetime data, 11:6574 (R;US) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 
See also ALPHA PARTICLES 
BETA PARTICLES 


DEUTERONS 
IONS 


Dosimetry 
Radiotherapy physics, 11:6366 (RA;US) 
Particle Beams 
Soviet research on crystal channeling of charged-particle 
beams. Interim report, 11:6505 (R;US) 
Physics 
Radiotherapy physics, 11:6366 (RA;US) 
CHARGED-CURRENT INTERACTIONS 
Kobayashi-Maskawa Matrix 
Parametrizing the N-generation quark mixing matrix, 11:6564 
(J;US) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARM PARTICLES 
Weak Particle Decay 
Lifetime of heavy flavour particles, 11:6538 (R;US) 
CHARS 
Combustion Kinetics : 
Effect of pore structure on char oxidation kinetics, 11:4838 
(J;US) 
Fluidized-Bed Combustion 
Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 
Generation of high-temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 
Oxidation 
Effect of pore structure on char oxidation kinetics, 11:4838 
(J;US) 
Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
Porosity 
Effect of pore structure on char oxidation kinetics, 11:4838 
(J;US) 
Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
CHEMICAL DOSEMETERS 
Investigation of photoelectrode redox polymer junctions. 
Technical report, 16 November-15 January 1984, 11:5911 
(R;US) 
CHEMICAL EFFLUENTS 
Quantitative Chemical Analysis 
Characterization of streams around a slip-stream gas chiller at 
the KRW coal gasifier process development unit. 
Technology status report, 11:4692 (R;US) 
CHEMICAL EXPLOSIONS 
Blast Effects 
Effects of combustibles on internal quasi-static loads, 11:6160 
(R;US) 
Static Loads 
Effects of combustibles on internal quasi-static loads, 11:6160 
(R;US) 
CHEMICAL EXPLOSIVES 
See also TNT 
Absorptivity 
Summary of activities and accomplishments. A proposal to 
develop a method for the detection of HE employing 
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chemiluminescence reactions. Progress report, August 1- 
October 31, 1979, 11:6164 (R;US) 
Detection 

Proposal to develop a method for the detection of HE 
employing chemiluminescence reactions. Summary of 
activities and accomplishments, May 1-July 31, 1979. 
Progress report. Volume II, 11:6163 (R;US) 

Summary of activities and accomplishments. Volume IV. A 
proposal to develop a method for the detection of HE 
employing chemiluminescence reactions. Final progress 
report, 11:6165 (R;US) 

Meetings 

Eighth symposium (International) on detonation. Volume 2, 
11:6162 (R;US) 

Eighth symposium (International) on detonation. Volume 1, 
11:6161 (R;US) 

Photolysis 

Summary of activities and accomplishments. A proposal to 
develop a method for the detection of HE employing 
chemiluminescence reactions. Progress report, August 1- 
October 31, 1979, 11:6164 (R;US) 

Summary of activities and accomplishments. Volume IV. A 
proposal to develop a method for the detection of HE 
employing chemiluminescence reactions. Final progress 
report, 11:6165 (R;US) 

CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL REACTIONS 


See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
OXIDATION 
PHOTOCHEMICAL REACTIONS 


Electric Heating 
Plasma processing in the US chemical industry. Final report, 
11:5907 (R;US) 
CHEMICAL REACTORS 


Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 

Multistage fluidized beds with underflow downcomer: 
characteristics and application possibility, 11:4816 (RA;US) 

Fluid Mechanics 

Multistage fluidized beds with underflow downcomer: 

characteristics and application possibility, 11:4816 (RA;US) 
Performance Testing 

Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 

Performance of US coals in an industrial air-blown gasifier, 
11:4715 (J;US) 

Solar Process Heat 

Solar thermal hydrogen production with a direct flux chemical 

reactor, 11:5020 (BA;US) 
CHEMICAL SPILLS 
Risk Assessment 

Facility for large-scale hazardous gas testing including recent 

test results, 11:6267 (R;US) 
Water Pollution 

Potential effects of oil spills and other chemicai pollutants on 
marine mammals occurring in Alaskan waters, 11:4877 
(R;US) 

CHEMICALS 

See CARCINOGENS 

DYES 


MUTAGENS 
CHEMISTRY 


See also ATMOSPHERIC CHEMISTRY 
WATER CHEMISTRY 


Discovery in chemistry, 11:5859 (J;US) 
Synchrotron Radiation 
Synchrotron radiation - Applications in chemistry, 11:5861 
(RA;BR;In Portuguese) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 


Purification and characterization of the aspartate chemotaxis 
receptor, 11:6324 (RA;US) 


CHLORINE 
Volumetric Analysis 


Chemical Preparation 
Purification and characterization of the aspartate chemotaxis 
receptor, 11:6324 (RA;US) 
CHERENKOV COUNTERS 
Performance 
Recent operational performance of the CERN Omega Ring 
Imaging Cerenkov Detector, 11:6128 (R;US) 
Projection Spark Chambers 
Recent operational performance of the CERN Omega Ring 
Imaging Cerenkov Detector, 11:6128 (R;US) 
Sensitivity 
Observation of the 16.7 MeV D-T fusion gamma using a gas 
Cerenkov detector, 11:6121 (R;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHESAPEAKE BAY 
Aquatic Ecosystems 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (mid-Atlantic). Hard clam, 
11:6275 (R;US) 
CHI-3550 RESONANCES 
Decay 
Heavy meson decays and p anti p collisions, 11:6547 (R;US) 
Particle Production 
Heavy meson decays and p anti p collisions, 11:6547 (R;US) 
CHIMNEYS 
Plumes 
Turbulent diffusion: chimneys and cooling towers, 11:6246 
(BA;NL) 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHINESE ORGANIZATIONS 
Research Programs 
Activities of transactinium isotope nuclear data at the Chinese 
Nuclear Data Centre (CNDC), 11:6610 (RA;XA) 
CHLOR-ALKALI INDUSTRY 


See CHLORINE 
SODIUM CARBONATES 


CHLORIDES 


See also ALUMINIUM CHLORIDES 
ANTIMONY CHLORIDES 
CALCIUM CHLORIDES 
CESIUM CHLORIDES 
MAGNESIUM CHLORIDES 
MANGANESE CHLORIDES 
POTASSIUM CHLORIDES 
RUBIDIUM CHLORIDES 
SODIUM CHLORIDES 
STRONTIUM CHLORIDES 


Electrochemistry 
Electrochemical and spectroscopic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
(J;US) 
Raman Spectroscopy 
Electrochemical and spectroscopic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
G;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Air Pollution Monitoring 
Ambient monitoring for PCB near three landfills in the 
Bloomington, Indiana area. Final report, August 1982-July 
1984, 11:6254 (R;US) 
CHLORINE 
Chemical Reactions 
Comparison of phosgene, chlorine, and hydrogen chloride as 
reagents for converting molten CaO . CaCh to CaCh, 
11:5883 (R;US) 
Monitoring 
Fluorine and chlorine emissions from FBC enrichments in fly 
ash and filter dust (Fluidized bed combustor), 11:4752 
(RA;US) 
Tissue Distribution 
Elemental microanalysis of frozen hydrated embryonic tissue, 
11:6369 (RA;US) 
Volumetric Analysis 
Determination of chlorine in organic combination in the coal 
substance, 11:4736 (BA;US) 





Biological Effects 
Inhibition of protein synthesis and its effect on cell 
a eaeenc of ccblideed satiation deomagn, SUNT GAGE) 


Repair 
Inhibition of protein synthesis and its effect on cell progression 
and repair of sublethal radiation damage, 11:6407 (RA;US) 
CHOLESTEROL 


Blood Chemistry 
HDL subclass distribution in human neonates, 11:6381 


See also ION EXCHANGE CHROMATOGRAPHY 
New detection methods and techniques with applications in 
liquid chromatography, 11:5902 (R;US) 
CHROMIUM 
Metallurgical Effects 
An electrochemical study of the pit initiation resistance of 
ferritic stainless steels, 11:5712 (J;US) 
Sorptive Properties 
Electron energy loss spectroscopy (EELS) of CHsNHs 
adsorbed on Ni(100), Ni(111), Cr(100), and Cr(111), 11:5892 
(J;US) 
Spin Waves 
Excitations of the spin density wave in pure chromium, 
11:5772 (J;US) 
ALLOYS 


Environmental effects on the properties of vanadium-base 
alloys, 11:6792 (RA;US) 
Resistance 


The effect of Xenon implantation on the corrosion behavior of 
Fe-Cr alloys, 11:5738 (J;US) 

Thermal convection loop studies of the lithium corrosion of 
low activation austenitic alloys and standard Fe-12Cr- 
IMoVW steel, 11:6795 (RA;US) 

Diffusion 

Effect of carbon on the volume and diffusion kinetics 
of the base elements of an Fe-Cr-Ni austenitic solid solution, 
11:5773 (TJ;GB) 

Ton 

The effect of Xenon implantation on the corrosion behavior of 

Fe-Cr alloys, 11:5738 (J;US) 
Radiation Effects 


Assessment of transmutant influence and new experimental 

approaches, 11:6803 (RA;US) 

St eee eee 
structural materials, 11:6778 (RA;US) 

Design of iron-base austenitic alloys for complex nuclear 

service environments, 11:6810 (RA;US) 

Ferritic alloy design for reduced activation, 11:6815 (RA;US) 

Microchemical - microstructural records in irradiated 


materials, 11:6808 (RA;US) 
Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 
Tensile of several vanadium alloys after irradiation 
in FFTF, 11:6777 (RA;US) 


Swelling 
Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 
CHROMIUM HYDRIDES 


Magnetic susceptibility and proton NMR study of TiCr /sub 
1.8/ /sup H/ /sub x/ , 11:5766 (BA;US) 
Resonance 


Nuclear Magnetic 
Magnetic susceptibility and proton NMR study of TiCr /sub 
1.8/ /sup H/ /sub x/ , 11:5766 (BA;US) 
CHROMIUM OXIDES 
Crystal Growth 
Isotope studies of Fe-18Cr-3Mo (100) oxidation using Raman 
spectroscopy, 11:5692 (J;US) 
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CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
Corrosion 
Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
Corrosion Resistance 
Corrosion of type 316 stainless steel and 12Cr-1MoVW steel in 
thermally convective Pg-17 at. % Li, 11:6796 (RA;US) 
Thermal convection loop studies of the lithium corrosion of 
low activation austenitic alloys and standard Fe-12Cr- 
IMoVW steel, 11:6795 (RA;US) 


Electroslag Casting 
Evaluation of electroslag castings, 11:5667 (R;US) 
Mechanical 


Properties 

Evaluation of electroslag castings, 11:5667 (R;US) 

Tensile and creep properties of DT2906: dispersion- 
strengthened ferritic steel tubes, 11:5662 (R;BE) 

Physical Radiation Effects 

Microstructure of alloy HT-9 and modified 9Cr-1Mo alloy 
irradiated in the UBR, 11:6779 (RA;US) 

Microstructural/microcompositional analysis of normalized- 
and-tempered 9Cr-1MoVNb and 12Cr-IMoVW steels doped 
with 2 wt % nickel, 11:6780 (RA;US) 

Postirradiation tensile behavior of nickel-doped 9Cr-1MoVNb 
and 12Cr-1IMoVW steels, 11:6782 (RA;US) 

Some effects of increased helium generation on microstructure 
and swelling of nickel-doped 9Cr-IMoVNb steel irradiated 
in HFIR, 11:6781 (RA;US) 

Research Programs 
ADIP research at MIT: status report, 11:5822 (R;US) 
Surface Coating 
Isotope studies of Fe-18Cr-3Mo (100) oxidation using Raman 
spectroscopy, 11:5692 (J;US) 
Tensile Properties 
Elevated-temperature tensile properties of 2 1/4 Cr-1Mo steel 
irradiated in the EBR-II, AD-2 experiment, 11:6783 (RA;US) 
Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 


Screening human populations for chromosome aberrations. 
Final report, March 1, 1982-August 31, 1985, 11:6388 (R;US) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Radiation Effects 
Test for micronuclei induction in rat rhabdomyosarcoma 
tumors after irradiation with x rays and heavy charged 
particles, 11:6403 (RA;US) 
CISTRONS 
See GENES 
CLAMS 
Baseline Ecology 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (mid-Atlantic). Hard clam, 
11:6275 (R;US) 


Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (mid-Atlantic). Hard clam, 
11:6275 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fisheries and invertebrates (Gulf of Mexico). 
Common rangia, 11:6270 (R;US) 

Life Cycle 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (mid-Atlantic). Hard clam, 
11:6275 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fisheries and invertebrates (Gulf of Mexico). 
Common rangia, 11:6270 (R;US) 
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CLAYS 
See also MONTMORILLONITE 
Geologic Ages 
Geochemical anomalies near the Eocene/Oligocene and 
Permian/Triassic boundaries, 11:6478 (J;US) 
Heat Transfer 
Subseabed Disposal Project chemical response studies. Annual 
report, October 1982-September 1983, 11:4950 (R;US) 
Petrogenesis 
Geochemical anomalies near the Eocene/Oligocene and 
Permian/Triassic boundaries, 11:6478 (J;US) 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOUDS 
Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 
Atmospheric Chemistry 
Atmospheric liquid water as a reaction medium, 11:6206 
(RA;US) 
Coupled gas- and aqueous-phase free radical chemistry of a 
cloud, 11:6201 (RA;US) 
Oxidants in precipitation and cloud water, 11:6203 (RA;US) 
Role of clouds in micro and macro-sale transport of 
atmospheric constituents, 11:6193 (RA;US) 
Atmospheric Circulation 
Role of clouds in micro and macro-sale transport of 
atmospheric constituents, 11:6193 (RA;US) 
Hydroperoxy Radicals 
Gas- and aqueous-phase chemistry of HOs in liquid-water 
clouds, 11:6211 (RA;US) 
Radicals 
Coupled gas- and aqueous-phase free radical chemistry of a 
cloud, 11:6201 (RA;US) 
Sulfur Compounds 
Sulfur chemistry in clouds, fog and rain, 11:6208 (RA;US) 
COAL 


See also BROWN COAL 
SUBBITUMINOUS COAL 


Absorption Spectroscopy 
Comprehensive elemental analysis of coal and fly ash, 11:4734 
(BA;US) 


Aging 

Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 11:4760 (R;US) 
Binders 

Composite pellets of coal - Binders and high temperature 
testing, 11:4763 (R;SE;In Swedish) 

on 

Electron optical and IR spectroscopic investigation of coal 
carbonization, 11:4719 (BA;US) 

Chemical Analysis 

Comprehensive elemental analysis of coal and fly ash, 11:4734 

(BA;US) 
Chemical Composition 

Chlorine in coal, 11:4730 (R;SE;In Swedish) 

Determination of chlorine in organic combination in the coal 
substance, 11:4736 (BA;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 

Chemical Properties 

Variations in coal properties - General part, 11:4727 (R;SE;In 
Swedish) 

Variations in coal properties - some quality aspects on coal 
from Scania, Sweden, 11:4729 (R;SE;In Swedish) 

Coking 

Coal as energy in the steel industry, 11:4718 (BA;US) 

Theoretical and experimental approaches to the carbonization 
of coal and coal blends, 11:4717 (BA;US) 

Combustion 

Candidate combustion turbine systems for the direct 
combustion of coal, 11:5182 (J;US) 

SO, control by limestone injection into the furnace - an 
introductional study of reaction kinetics, 11:4835 (R;SE;In 
Swedish) 

Combustion Kinetics 

Coal-fuelled travelling-grate pelletizing systems, 11:6044 

(R;DE;In German) 


COAL 
Mixing 


Combustion behavior of high ash content, low-caloric Shanxi 
coal particles, 11:4773 (RA;US) 

Effects of volatile evolution and combustion on the design of 
coal feeding system in atmospheric fluidized-bed combustors, 
11:4781 (RA;US) 

Combustion Products 
Characteristics of by-products from the PFBC at Oeresund 
heating and power station with respect to disposability 
(Pressurized Fluidized Bed Combustion = PFBC), 11:4745 

(R;SE;In Swedish) 

Sulfur measurements at coal/wood fired cogeneration plants, 

11:4836 (R;SE;In Swedish) 
Electron Microprobe Analysis 

Electron probe microanalysis: a means of direct determination 

of organic sulfur in coal, 11:4737 (BA;US) 


Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 11:4760 (R;US) 
Emission Spectroscopy 

Comprehensive elemental analysis of coal and fly ash, 11:4734 

(BA;US) 
Exports 

Coal Export Financing: methods and trends (from the series 
Market Guides for Steam-Coal Exports from Appalachia). 
Report for January 1982-December 1983, 11:4842 (R;US) 

Revised Transport Guide for Coal Exports from the United 
States (from the series Market Guides for Steam-Coal 
Exports from Appalachia), 11:4841 (R;US) 

Fluidized-Bed Combustion 
Characteristics of by-products from the PFBC at Oeresund 
heating and power station with respect to disposability 
(Pressurized Fluidized Bed Combustion = PFBC), 11:4745 

(R;SE;In Swedish) 

Effects of calcined limestones on the NHs-NO-O; reaction, 
11:4742 (RA;US) 

Evaluation of freeboard combustion in a fluidized-bed 
combustor, 11:4825 (RA;US) 

Exploratory study of pulsed atmospheric fluidized-bed 
combustion, 11:4817 (RA;US) 

Fate of fuel bond nitrogen within fluidized-bed combustor 
under staged air firing, 11:4810 (RA;US) 

Fluidized bed at Midwest Solvents Company - the economic 
edge, 11:4807 (RA;US) 

Fluorine and chlorine emissions from FBC enrichments in fly 
ash and filter dust (Fluidized bed combustor), 11:4752 
(RA;US) 

Low-temperature combustion of alternate fuels in circulating 
fluidized beds, 11:4830 (RA;US) 

Operating of circulating fluidized-bed boilers, 
11:4803 (RA;US) 

Parametric analysis of staged fluid-bed combustion, 11:4818 

(RA;US) 

Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 

SORCAT systems, 11:4741 (RA;US) 


Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 11:4760 (R;US) 
Infrared Spectra 

Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 

Chemistry and structure of coals: diffuse reflectance IR 
Fourier transform (DRIFT) spectroscopy of air oxidation, 
11:4733 (BA;US) 

Fourier transform IR spectroscopy, 11:4731 (BA;US) 

Ton Selective Electrode 

Comprehensive elemental analysis of coal and fly ash, 11:4734 

(BA;US) 


Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 
Scanning electron microscope-based automated image analysis 
(SEM-AIA) and Moessbauer spectroscopy, 11:4738 (BA;US) 
Mixing 
Theoretical and experimental hes to the carbonization 
of coal and coal blends, 11:4717 (BA;US) 





COAL 
Moessbauer Effect 


Moessbauer Effect 
Scanning electron microscope-based automated image analysis 
(SEM-AIA) and Moessbauer spectroscopy, 11:4738 (BA;US) 
Nuclear Magnetic Resonance 
Double cross polarization nmr. A potential route to specific 
structure and reactivity information in coals, 11:4722 (R;US) 
Oxidation 
Chemistry and structure of coals: diffuse reflectance IR 
Fourier transform (DRIFT) spectroscopy of air oxidation, 
11:4733 (BA;US) 
Effect of pore structure on char oxidation kinetics, 11:4838 
(J;US) 
Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
Particle Size 
Considerations concerning coal spreader stokers for 
atmospheric fluidized-bed combustors, 11:4779 (RA;US) 
Pelletizing 
Composite pellets of coal - Binders and high temperature 
testing, 11:4763 (R;SE;In Swedish) 
Phase Transformations 
Electron optical and IR spectroscopic investigation of coal 
carbonization, 11:4719 (BA;US) 
Physical Properties 
Variations in coal properties - General part, 11:4727 (R;SE;In 
Swedish) 
Variations in coal properties - some quality aspects on coal 
from Scania, Sweden, 11:4729 (R;SE;In Swedish) 
Pneumatic Transport 
Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant (Atmospheric fluidized bed combustion), 
11:4777 (RA;US) 
Sliding gate valve for use with abrasive materials, 11:4764 
(P;US) 
Porosity 
Effect of pore structure on char oxidation kinetics, 11:4838 
G;US) 
Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 


Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 
Pulse Combustion 
Exploratory study of pulsed atmospheric fluidized-bed 
combustion, 11:4817 (RA;US) 
Pyrolysis 
Generation of high-temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 
Quality Control 
Power plant performance: Assessing the impact of coal quality, 
11:5186 (J;US) 
Variations in coal properties - General part, 11:4727 (R;SE;In 
Swedish) 
Variations in coal properties - Part 2 - Coal from the USA, 
11:4728 (R;SE;In Swedish) 
Scanning Electron Microscopy 
Scanning electron microscope-based automated image analysis 
(SEM-AIA) and Moessbauer spectroscopy, 11:4738 (BA;US) 
Solvent Extraction 
Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
Staged Combustion 
Parametric analysis of staged fluid-bed combustion, 11:4818 
(RA;US) 
Structural Chemical Analysis 
Chemistry and structure of coals: diffuse reflectance IR 
Fourier transform (DRIFT) spectroscopy of air oxidation, 
11:4733 (BA;US) 
Double cross polarization nmr. A potential route to specific 
structure and reactivity information in coals, 11:4722 (R;US) 
Fourier transform IR spectroscopy, 11:4731 (BA;US) 
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Sulfur Content 
Electron probe microanalysis: a means of direct determination 
of organic sulfur in coal, 11:4737 (BA;US) 
Sulfur measurements at coal/wood fired cogeneration plants, 
11:4836 (R;SE;In Swedish) 


Revised Transport Guide for Coal Exports from the United 
States (from the series Market Guides for Steam-Coal 
Exports from Appalachia), 11:4841 (R;US) 

Variations 

Variations in coal properties - General part, 11:4727 (R;SE;In 

Swedish) 
Wettability 

Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 11:4760 (R;US) 
X-Ray Fluorescence Analysis 

Comprehensive elemental analysis of coal and fly ash, 11:4734 

(BA;US) 


COAL CHEMICALS 


See COAL EXTRACTS 


COAL DEPOSITS 


See also COAL SEAMS 
Water Supply 
Isotopic investigation of ground water resources in the Ojo 
Alamo sandstone, Nacimiento, and San Jose Formations, San 
Juan Basin, New Mexico. Technical completion report, 
11:6317 (R;US) 


COAL EXTRACTS 


Chromatography 
Macromolecular chemistry of coalification. Quarterly report, 
May 1-July 31, 1985, 11:4725 (R;US) 


COAL FINES 


Briquetting 
Use of a chemical coal binder for an advanced coal cleaning 
process. Final technical report, 11:4759 (R;US) 
Combustion Kinetics 
Studies on slag deposit formation in pulverized-coal 
combustors: Sticking behaviour of slag drops from three 
Pennsylvania steam coals, 11:4837 (J;GB) 
Combustion Products 
Studies on slag deposit formation in pulverized-coal 
combustors: Sticking behaviour of slag drops from three 
Pennsylvania steam coals, 11:4837 (J;GB) 
Deashing 
Use of a chemical coal binder for an advanced coal cleaning 
process. Final technical report, 11:4759 (R;US) 
Desulfurization 
Use of a chemical coal binder for an advanced coal cleaning 
process. Final technical report, 11:4759 (R;US) 
Particle Size 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 


COAL GAS 


Combustion 
Candidate combustion turbine systems for the direct 
combustion of coal, 11:5182 (J;US) 
Uses 
Coal as energy in the steel industry, 11:4718 (BA;US) 


COAL GASIFICATION 


See also KRW GASIFICATION PROCESS 
Air Pollution Abatement 
Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 
Chemical Reactors 
Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 
Performance of US coals in an industrial air-blown gasifier, 
11:4715 (J;US) 
Computerized Simulation 
Verification testing of the S-cubed entrained-flow coal 
gasification code, 11:4706 (R;US) 
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Gas Generators 
Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 
Generation of high-temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 
Mathematical Models 
RED, a program for melt reduction and coal gasification 
processes, 11:4708 (R;SE;In Swedish) 
Verification testing of the S-cubed entrained-flow coal 
gasification code, 11:4706 (R;US) 
Pilot Plants 
Coal gasification in the molten iron reactor. Peformance of 
coal gasification trials in a 60-T industrial converter of 
Eisenwerk-Gesellschaft Maximilianshuette mbH, 11:4707 
(R;LU;In German and English) 
Research Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
COAL GASIFICATION PLANTS 


Great Plains Gasification Project process stream design data. 
Final report, 11:4702 (R;US) 
Materials 
Corrosion behavior of SiC under simulated slagging gasifier 
conditions, 11:4711 (J;US) 
Operation 
Great Plains Gasification Project process stream design data. 
Final report, 11:4702 (R;US) 
COAL LIQUEFACTION 


See also EXXON LIQUEFACTION PROCESS 
TSL PROCESS 


Catalysts 
Liquefaction with microencapsulated catalysts, 11:4713 (P;US) 
Summary of work performed for PETC Coal Liquefaction 
Division. Final report, 11:4703 (R;US) 
Chemical Reaction Kinetics 
Chemistry of hydrogen sulphide under coal liquefaction 
conditions; modelling hydrogen transfer catalysis, 11:4712 
(J;GB) 
Process Development Units 
Coal conversion technology. FY 1984 annual report, 11:4709 
(R;JP) 
Research 


Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
Summary of work performed for PETC Coal Liquefaction 
Division. Final report, 11:4703 (R;US) 
Reviews 
A status review of direct coal liquefaction technology, 11:4714 
(BA;US) 
COAL LIQUEFACTION PLANTS 
Operation 
A status review of direct coal liquefaction technology, 11:4714 
(BA;US) 
Process Development Units 
Coal conversion technology. FY 1984 annual report, 11:4709 
(R;JP) 
Values 
Summary of work performed for PETC Coal Liquefaction 
Division. Final report, 11:4703 (R;US) 
Waste Water 
Coal conversion technology. FY 1984 annual report, 11:4709 


Conversion of coal to synthetic gasoline and other distillate 
fuels. Final report, May 1976-June 1982, 11:4691 (R;US) 


y 
Macromolecular chemistry of coalification. Quarterly report, 
May 1-July 31, 1985, 11:4725 (R;US) 


Coal conversion technology. FY 1984 annual report, 11:4709 
(R;JP) 
Emission Spectroscopy 
Application of inductively coupled plasma atomic emission 
spectrometry (ICP-AES) to metal quantitation and speciation 
in synfuels, 11:4735 (BA;US) 


Filtration 

Solvent analysis of coal-derived products using pressure 

filtration, 11:4721 (BA;US) 
Fractionation 

Macromolecular chemistry of coalification. Quarterly report, 

May 1-July 31, 1985, 11:4725 (R;US) 
Molecular Weight 

Macromolecular chemistry of coalification. Quarterly report, 

May 1-July 31, 1985, 11:4725 (R;US) 
Purification 

Removal of arsenic compounds from petroliferous liquids, 

11:4861 (P;US) 
Refining 

Summary of work performed for PETC Coal Liquefaction 

Division. Final report, 11:4703 (R;US) 
Solvent Extraction 

Solvent analysis of coal-derived products using pressure 

filtration, 11:4721 (BA;US) 
Thermodynamic Properties 

Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 1-September 30, 
1985, 11:4724 (R;US) 

Toxicity 

EDS coal liquefaction process development. Phase V. Annual 
technical progress report, July 1, 1984-June 30, 1985, 11:4689 
(R;US) 

Effectiveness of hydrotreatment in reducing the toxicity of a 
coal liquefaction product to juvenile channel catfish, 11:4756 
G;US) 

Viscosity 
Vacuum still bottoms viscometer, 11:4688 (R;US) 
COAL MINES 
Abandoned Sites 

Test plan for evaluation of the low-temperature thermal 

resource in flooded underground mines, 11:5520 (R;US) 
Computerized Control Systems 

Human aspects of computer based monitoring and control of 

mining operations. Final report, 11:4757 (R;US) 
Hazards 

Stress Monitoring during Wonwawilli Extraction in 3 North 
Panel, Laleham No. 1 Colliery, South Blackwater, 
Queensland, 11:4845 (R;US) 

Information Systems 

Human aspects of computer based monitoring and control of 

mining operations. Final report, 11:4757 (R;US) 
Stresses 

Stress Monitoring during Wonwawilli Extraction in 3 North 
Panel, Laleham No. 1 Colliery, South Blackwater, 
Queensland, 11:4845 (R;US) 

COAL MINING 
Dusts 

MSHA’'s (Mine Safety and Health Administration's) procedure 
for determining quartz content of respirable coal-mine dust, 
11:4844 (R;US) 

Environmental Impacts 

Hydrology of the Ferron sandstone aquifer and effects of 
proposed surface-coal mining in Castle Valley, Utah, 11:4755 
(R;US) 

COAL PREPARATION PLANTS 
On-Line Measurement Systems 

Analytical instruments in the coal preparation industry: current 

status and development needs, 11:4765 (BA;US) 
Sludges 

New technology for fluidized-bed combustion of coal-water 

mixture and low-grade washing sludge, 11:4770 (RA;US) 
COAL SEAMS 
Geologic Models 

Effects of a rectangular cavity on a subsurface layer using 
elastic finite-difference modeling: implications for seismic 
determination of gasification cavities, 11:4716 (J;US) 

COAL TAR 
Removal 

Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 





Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 


COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COASTAL WATERS 
Aquatic 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida). White 
mullet, 11:6274 (R;US) 
Baseline Ecology 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (North Atlantic). 
American lobster, 11:6271 (R;US) 
COATED FUEL PARTICLES 
Failures 
Experimental and statistical investigation of thermally induced 
failure in reactor fuel particles, 11: pone (R;US) 
Physical Radiation Effects 
Irradiation performance of pyrolytic silicon carbide coatings 
on fissile fuel particles, 11:5799 (BA;US) 
COATINGS 
See also VAPOR DEPOSITED COATINGS 
Computerized Simulation 
Computational design of wear coatings, 11:5782 (J;US) 


Raman microprobe of laser-induced surface damage regions in 
TiO. coatings, 11:5777 (R;US) 
Laser-Radiation Heating 
Time-resolved temperature determinations from Raman 
scattering of TiO: coatings during pulsed laser irradiation, 
11:6151 (R;US) 
Wear 
Computational design of wear coatings, 11:5782 (J;US) 
COBALT 59 TARGET 
Proton Reactions 
Study of (p, p 7*) reaction by the radiochemical method, 
11:6582 (R;SU;In Russian) 
COBALT 60 
Diffusion 
Diffusion and correlation effects in iron-doped CoO, 11:5791 
(J;GB) 
COBALT ALLOYS 


See also COBALT BASE ALLOYS 
INCONEL 617 


Thermodynamics of the cobalt-hydrogen system, 11:5731 
(J;US) 


— of the cobalt-hydrogen system, 11:5731 
J;US) 
COBALT BASE ALLOYS 
Corrosion 
Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 
Erosion 
Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 
Materials Testing 
Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 
COBALT COMPOUNDS 
See also COBALT HYDRIDES 
COBALT OXIDES 
Solitons 
Observing solitons in one dimensional magnetic systems, 
11:5771 (J;US) 
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COBALT HYDRIDES 
Structure Factors 
Thermodynamic and structural properties of the rare-earth Cos 
hydrides, 11:5751 (BA;US) 
Properties 


Thermodynamic and structural properties of the rare-earth Cos 
hydrides, 11:5751 (BA;US) 
COBALT OXIDES 
Crystal Doping 
Diffusion and correlation effects in iron-doped CoO, 11:5791 
(J;GB) 
Isotope Effects 
Diffusion and correlation effects in iron-doped CoO, 11:5791 
(J;GB) 


Whisker growth in reduction of oxides, 11:5733 (J;US) 
COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 

Generic review of conservation, load management, rate 

restructure, and cogeneration, 11:5542 (R;US) 
Fuel Substitution 

Cogeneration applications of high temperature gas-cooled 

reactors, 11:5265 (J;US) 
HTGR Type Reactors 

Cogeneration applications of high temperature gas-cooled 

reactors, 11:5265 (J;US) 
Inventories 

Industrial process heat and cogeneration survey. Final report, 

11:5610 (R;US) 
Water Treatment 
Investigation concerning the reduction of organic matter in 
plants with reverse osmosis, 11:5648 (R;SE;In Swedish) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ACCELERATORS 
Lasers 
Laser technologies for laser accelerators. Annual report, 
11:6063 (R;US) 
COKE 
Combustion 
Coal as energy in the steel industry, 11:4718 (BA;US) 
Computer-Aided Mani 

Modelling and control of the coke making process, 11:5601 

(R;US) 
Fluidized-Bed Combustion 

Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 

Circulating multistage fluidized-bed combustor design concept, 
11:4815 (RA;US) 

Performance of Conoco’s prototype MS-FBC oil field steam 
generator (Multi-Solid Fluidized Bed Combustion), 11:4802 
(RA;US) 

Mechanical Properties 

Theoretical and experimental approaches to the carbonization 

of coal and coal blends, 11:4717 (BA;US) 
Production 
Modelling and control of the coke making process, 11:5601 
(R;US) 
Reducing Agents 
Coal as energy in the steel industry, 11:4718 (BA;US) 
COKE OVENS 
Heat Recovery 
Coal as energy in the steel industry, 11:4718 (BA;US) 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Process Control 

Modelling and control of the coke making process, 11:5601 

(R;US) 
COLD PLASMA 
Beam-Plasma Systems ; 

Hybrid mode and a classification of beam-plasma instabilities. 

Memorandum report, 11:6701 (R;US) 
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Plasma Production 
Production of dense, cool plasmas by resonance pumping of 
sodium vapor, 11:6718 (J;US) 
COLLAGEN 
Biosynthesis 
Manipulation of the differentiated state by oncogenesis, 11:6344 
(RA;US) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Kinetic Equations 
Kinetic theory and simulation of multispecies plasmas in 
tokamaks excited with electromagnetic waves in the ion- 
cyclotron range of frequencies, 11:6717 (J;US) 
Nonlinear Problems 
Kinetic theory and simulation of multispecies plasmas in 
tokamaks excited with electromagnetic waves in the ion- 
cyclotron range of frequencies, 11:6717 (J;US) 
Plasma Simulation 
Kinetic theory and simulation of multispecies plasmas in 
tokamaks excited with electromagnetic waves in the ion- 
cyclotron range of frequencies, 11:6717 (J;US) 
les 


Kinetic theory and simulation of multispecies plasmas in 
tokamaks excited with electromagnetic waves in the ion- 
cyclotron range of frequencies, 11:6717 (J;US) 

COLOGNE SPIRITS 
See ETHANOL 
COLONIES 
See POPULATIONS 
COLORADO 
Energy Source Development 

Water resources and potential hydrologic effects of oil-shale 
development in the southeastern Uinta Basin, Utah and 
Colorado, 11:4913 (R;US) 

Petroleum Deposits 

Determination of widths of meander-belt sandstone reservoirs 
from vertical downhole data, Mesaverde group, Piceance 
Creek basin, Colorado, 11:4848 (J;US) 

Remedial Action 

Remedial actions at the former Vanadium Corporation of 
America uranium mill site, Durango, La Plata County, 
Colorado. Volume I. Text. Final Environmental Impact 
Statement, 11:4984 (R;US) 

Remedial actions at the former Vanadium Corporation of 
America uranium mill site, Durango, La Plata County, 
Colorado. Volume II. Appendices. Final Environmental 
Impact Statement, 11:4985 (R;US) 

COLUMBIA RIVER 
Legislation 
Bonneville Project Act, Federal Columbia River Transmission 
System Act and other related legislation, 11:5038 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMANCHE PEAK-1 REACTOR 


Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446), 11:5444 (R;US) 

COMANCHE PEAK-2 REACTOR 

Somervell, Texas, USA 

Reactor Safety 

Safety Evaluation Report related to the operation of 
Comanche Peak Steam Electric Station, Units 1 and 2 
(Docket Nos. 50-445 and 50-446), 11:5444 (R;US) 

COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBUSTION 
Flue Gas 
Reduction of harmful flue-gas emissions, 11:6230 (R;US) 


Pressure Effects 
Effects of combustibles on internal quasi-static loads, 11:6160 
(R;US) 
COMBUSTION KINETICS 
Dynamic mathematical model and simulation of the iron blast 
furnace. Volume III. Appendices C-H, 11:5605 (R;US) 
COMBUSTORS 


See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 


Studies on slag deposit formation in 
combustors: Pecraminerer rie sar al 
Pennsylvania steam coals, 11:4837 (J;GB) 


Advanced coal-fueled combustor/heat exchanger technology 
study. Cogeneration Final report, July 1978- 
April 1979, 11:4767 (R;US) 


Investigation of the effects of fuel composition on combustion 
characteristics in a t-63 combustor. Progress report, October 
1983-March 1985, 11:6043 (R;US) 


Investigation of the effects of fuel composition on combustion 
characteristics in a t-63 combustor. Progress report, October 
1983-March 1985, 11:6043 (R;US) 

COMMERCIAL BUILDINGS 
Lighting Systems 
ne a aaa ae 
lighting in commercial buildings, 11:5574 (R;US) 
COMMERCIAL DEMONSTRATION FAST REACTOR 
See CDFR REACTOR 
COMMERCIAL SECTOR 
Energy Consumption 

Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 
the US economy, 11:5543 (R;US) 

COMPLEX TERRAIN 
Circulation 
Studies of complex terrain wind flows using acoustic sounder 
and optical cross-wind remote sensors, 11:6191 (R;US) 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Feasibility Studies 

Feasibility of a composite of SiC whiskers in an MoSis Matrix, 

11:5785 (J;US) 
Mechanical Properties 
Mechanical properties of an aluminum-filled epoxy, 11:5806 


Global error estimation with one-step methods, 11:6875 (R;US) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also R CODES 
D Codes 
Data processing system based on the 370/E emulator, 11:6868 
(R;DE) 
E Codes 
Verification testing of the S-cubed entrained-flow coal 
gasification code, 11:4706 (R;US) 
F Codes 
FIREONE/FIRETWO fire duration and severity calculation 
software, 11:6441 (R;US) 





COMPUTER CODES 
G Codes 


G Codes 

Computer simulation of steel production used as a tool to 
investigate hierarchical production control, 11:5614 (R;US) 

GRESS: gradient-enhanced software system. Version D. User's 
Guide, 11:6872 (R;US) 

Production control in the steel industry with energy 
conservation considerations: a preliminary evaluation 
(GASP), 11:5637 (R;US) 

User's guide to the steel plant simulation model (GASP), 
11:5615 (R;US) 

User’s manual for GRASP (Graphical Reliability Analysis 
Program), 11:5616 (R;US) 

Codes 


“LIFETIME”: a computer program for analyzing Doppler- 
shift recoil-distance nuclear lifetime data, 11:6574 (R;US) 
M Codes 
Dynamic mathematical model and simulation of the iron blast 
furnace. Volume III. Appendices C-H, 11:5605 (R;US) 
MASFLO: a computer code to calculate mass flow rates in the 
THTF, 11:5272 (R;US) 
MkD-Delight. Final report, 11:6880 (R;US) 
O Codes 
OCA-I, a code for calculating the behavicr of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 
P Codes 
Installation of the PADL-2 solid modeler on the CRAY-1, 
11:6876 (R;US) 
New version of PIRACE. Internal report, 11:6069 (R;US) 
PVFORM - a new approach to photovoltaic system 
performance modeling, 11:5092 (R;US) 
R Codes 
Everything you've always wanted to know about resuspension 
and MATHEW/ADPIC but were afraid to ask, 11:6239 
(R;US) 
S Codes 
Linear viscoelastic material mode for SANCHO, 11:5805 
(R;US) 
New version of PTRACE. Internal report, 11:6069 (R;US) 
Performance testing of the sediment-contaminant transport 
model, SERATRA, 11:6302 (BA;US) 
Soil-structure interaction methods: SLAM code. Volume 4, 
11:5461 (R;US) 
T Codes 
TOPS: a multigroup opacity code, 11:6650 (R;US) 
TRNSYS: transient system simulation program, 11:5116 (R;US) 
U Codes 
UNSAT-H, an unsaturated soil water flow code for use at the 
Hanford site: code documentation, 11:4946 (R;US) 
W Codes 
Model documentation of the world oil supply model. Task 14. 
Final report, 11:4866 (R;US) 
Observation on WASP-III: implementation and use, 11:5526 
(R;US) 
WIMS-E module W-PONE, 11:6639 (R;GB) 
COMPUTER NETWORKS 
Data Transmission 
Inter-Authentication-Domain (IAD) logon protocol 
(preliminary specification and implementation guide), 11:6879 
(R;US) 
Interactive Display Devices 
Workstation analysis for nuclear design, 11:6877 (R;US) 
Mathematical Models 
Communication in computer networks: time delay and data 
rate performance modelling, 11:5632 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Programming 


Development of an autonomous design program, 11:6871 
(R;US) 
COMPUTER-AIDED MANUFACTURING 
Energy Conservation 
Modelling, estimation and control of the soaking pit: an 
example of the development and application of some modern 
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control techniques to industrial processes. Volume I. 
Chapiers 1-8, 11:5599 (R;US) 

Temperature control of a continuous, push type, five zone, siab 
reheating furnace for minimum fuel usage. Volume I. Text 
and Appendix A, 11:5607 (R;US) 

Information Needs 

Decision making and controi hierarchies for production 

systems, 11:5602 (R;US) 
Information Systems 

Allocation of files in a hierarchical information system for 

industrial control and monitoring, 11:5634 (R;US) 
Reliability 
Analysis of fault detection, correction and prevention in 
industrial computer systems, 11:5635 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Computer Codes 
MkD-Delight. Final report, i1:6880 (R;US) 
COMPUTERIZED SIMULATION 
Artificial Intelligence 
Fusing AI and simuiation in military modeling, 11:6881 (R;US) 
Computer Codes 

Installation of the PADL-2 solid modeler on the CRAY-1, 

11:6876 (R;US) 
COMPUTERIZED TOMOGRAPHY 

An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 

See also EMISSION COMPUTED TOMOGRAPHY 
Image Processing 
Regions of interest and statistical uncertainty in computed 
tomography, 11:6363 (RA;US) 
CONCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
Optics 
Advanced optical concepts, 11:5144 (RA;US) 
Research Programs 
Advanced optical concepts, 11:5144 (RA;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETES 
See also REINFORCED CONCRETE 
Fracturing 

Continuum damage mechanics studies on the dynamic fracture 

of concrete, 11:5831 (R;US) 
Tensile Properties 

Continuum damage mechanics studies on the dynamic fracture 

of concrete, 11:5831 (R;US) 
CONDENSATES 
Carcinogen 

Comparative analysis of gasification/pyrolysis condensates, 

11:5025 (R:US) 
Chemical Analysis 

Comparative analysis of gasification/pyrolysis condensates, 

11:5025 (R;US) 
Mutagen Screening 

Comparative analysis of gasification/pyrolysis condensates, 

11:5025 (R;US) 
Quantitative Chemical Analysis 

Characterization of streams around a slip-stream gas chiller at 
the KRW coal gasifier process development unit. 
Technology status report, 11:4692 (R;US) 

CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 
Cost 
Enhancements to the LLNL/TIS cost estimating system, 
11:6865 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
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PRESSURE VESSELS 
Fabrication 
Development of a cold corrugating process. Technical 
progress report, 11:5589 (R;US) 
Development of a cold corrugating process. Technical 
progress report two, 11:5590 (R;US) 
Impact Tests 
Data report TRUPACT-I, Unit 0, 11:5943 (R;US) 
Testing 
Technical committee on transport package test standards, 
Tokyo, Japan, 28 September-2 October 1981, 11:5939 
(R;XA) 
Thermal Testing 
Data report TRUPACT-I, Unit 0, 11:5943 (R;US) 
Washing 
Performance and operation of a drainback evacuated tubular 
collector array at the Mountain Spring Bottle Washing 
Facility, 11:5124 (RA;US) 
CONTAINMENT 
See also CONTAINMENT SYSTEMS 
Computer Codes 
CONAN: an LMFBR containment response computer code, 
11:5449 (R;US) 


Development and testing of a modular containment system 
under plutonium active conditions, 11:5932 (R;GB) 
Failure Mode Analysis 
Containment: status versus uncertainties, 11:5486 (R;US) 
Leak Testing 

Cost analysis of revisions to 10 CFR Part 50, Appendix J, leak 
tests for primary and secondary containments of light-water- 
cooled nuclear power plants, 11:5261 (R;US) 

Modular Structures 

Development and testing of a modular containment system 

under plutonium active conditions, 11:5932 (R;GB) 
CONTAINMENT SYSTEMS 
Modifications 

Benefits to the light water reactor industry resulting from 

reduced radiological source terms, 11:5402 (R;US) 
Seismic Effects 
Factors controlling strength of structures, and anticipated 
overstrength for seismic load conditions, 11:5409 (RA;US) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF 
Geologic History 

Acoustostratigraphy and facies development of Quaternary 

sediments in the southeastern Yellow Sea, 11:6447 (R;KR) 
Leasing 

Early assessment of Interior's area-wide program for leasing 

offshore lands, 11:4872 (R;US) 
Natural Gas Deposits 

Early assessment of Interior's area-wide program for leasing 
offshore lands, 11:4872 (R;US) 

Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 

Petroleum Deposits 

Early assessment of Interior's area-wide program for leasing 
offshore lands, 11:4872 (R;US) 

Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 

CONTRACTORS 
Directories 

Listing of awardee names. Retired awards as of October 28, 

1985, 11:6860 (R;US) 
Financial Data 

Listing of awardee names. Retired awards as of October 28, 
1985, 11:6860 (R;US) 

Listing of awardee names. Active and inactive awards as of 
October 30, 1985 (Procurement and assistance awards), 
11:6863 (R;US) 

CONTROL EQUIPMENT 


X-ray focal spot locating apparatus and method, 11:6040 
(P;US) 


CONTROL (RADIOACTIVITY) 
See ” ADIATION MONITORING 
CONTROL ROD DRIVES 
Hard Facing 

Development of cobalt-free hard-facing alloys for nuclear 

applications: 1984 progress, 11:5274 (R;US) 
Wear 
Development of cobalt-free hard-facing alloys for nuclear 
applications: 1984 progress, 11:5274 (R;US) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Calculation Methods 

Blackness coefficients, effective diffusion parameters, and 
control rod worths for thermal reactors - methods, 11:5268 
(RA;US) 

Blackness coefficients, effective diffusion parameters, and 
control rod worths for thermal reactors - applications, 
11:5269 (RA;US) 

CONTROL ROOMS 
Man-Machine Systems 

Survey of proposed functional requirements for a disturbance 

analysis and surveillance system, 11:5304 (R;US) 
CONTROL SYSTEMS 
For automated processes including feedback. 


See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Diagrams 
Control loops diagram supplement. Revision 1 (Engineering 
Materials) , 11:5094 (E;US) . 
Mathematical Models 
Modelling and control of large horizontal axis wind power 
plants, 11:5176 (R;SE) 
Transducers 
[Selection of sensors for measurement and control], 11:6147 
(R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWERS 
Health Hazards 
Legionnaires’ disease bacteria in power plant cooling systems: 
downtime report. Final report, 11:6373 (R;US) 
Plumes 
Turbulent diffusion: chimneys and cooling towers, 11:6246 
(BA;NL) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER 
Biological Effects 
Metal pollution in forest soils. Biological effects, 11:6258 
(R;SE;In Swedish) 
Dissolution 
Digital impedance for faradaic analysis II. Electrodissolution of 
Cu in HC1, 11:5503 (J;US) 
Electrochemical Corrosion 
Digital impedance for faradaic analysis III. copper corrosion in 
oxygenated 0.1N HC1, 11:5502 (J;US) 
Digital impedance for faradaic analysis II. Electrodissolution of 
Cu in HC1, 11:5503 (J;US) 
Electrodeposited Coatings 
Effect of rhodamine-B on the electrodeposition of lead on 
copper, 11:5715 (J;US) 
Physical Radiation Effects 
Comparison of swelling for neutron- and non-irradiated MFR 
structural materials, 11:6778 (RA;US) 
Neutron-radiation induced changes in electrical resistivity of 
copper alloys for MFE applications, 11:6790 (RA:US) 





COPPER 
Physical Radiation Effects 


Specimen miniaturization and mechanical properties, 11:6798 
(RA;US) 
Thermal annealing of vacancy and interstitial loops in ion 
irradiated copper, 11:5819 (R;US) 
Thermal Conductivity 
Sensitivity and accuracy analysis of pulse diffusivity 
measurements on layered samples, 11:5726 (BA;US) 
Thermal Diffusion 
Sensitivity and accuracy analysis of pulse diffusivity 
measurements on layered samples, 11:5726 (BA;US) 
COPPER 65 TARGET 
Proton Reactions 
Study of (p, p 7i) reaction by the radiochemical method, 
11:6582 (R;SU;In Russian) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 


Liquid metal stress cracking of copper nickel, 11:5683 (R;US) 
Crystal Growth 
Invariant line strain and needle-precipitate growth directions in 
Fe-Cu, 11:5749 (J;US) 
Electronic Structure 
Point contact spectroscopy of heavy fermions (CeAls; CeCe; 
UPts; UsCo; UsPtCa), 11:5677 (R;US) 
Grain Boundaries 
Effect of interatomic potential on the calculated energy and 
structure of high-angle coincident site grain boundaries-II. 
(100) twist boundaries in Cu, Ag and Au, 11:5748 (J;US) 
Interatomic Forces 
Effect of interatomic potential on the calculated energy and 
structure of high-angle coincident site grain boundaries-II. 
(100) twist boundaries in Cu, Ag and Au, 11:5748 (J;US) 
Radiation Effects 
ADIP research at MIT: status report, 11:5822 (R;US) 
Neutron-radiation induced changes in electrical resistivity of 
copper alloys for MFE applications, 11:6790 (RA;US) 
Overview of MIT, ADIP irradiation experiments, 11:6773 
(RA;US) 
Swelling and tensile properties of neutron irradiated copper 
alloys for high heat flux applications, 11:6789 (RA;US) 


Invariant line strain and needle-precipitate growth directions in 
Fe-Cu, 11:5749 (J;US) 
COPPER BASE ALLOYS 
See also BRASS 
Physical Radiation Effects 
Dual ion irradiation studies of high strength copper alloys, 
11:6791 (RA;US) 
COPPER SELENIDE SOLAR CELLS 
Health Hazards 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 


Potential health and safety hazards associated with the 
production of cadmium telluride, indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 


Safety 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 
COPPER SELENIDES 
Electric Conductivity 
Electrical conductivity of p-type CulnSe: thin films, 11:5833 
(J;US) 


vity 
Electrical conductivity of p-type CulnSe: thin films, 11:5833 
GUS) 
COPPER SULFIDES 
Stability 


Studies on the stability of the copper sulphide in the CdS/CusS 
thin film solar cell, 11:5070 (RA;DE;In German) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORE BARREL 
See CORING EQUIPMENT 
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CORE SPRAY SYSTEMS 
Two-Phase Flow 
Counter-current steam/water flow above a perforated plate- 
vertical injection of water, 11:5475 (R;US) 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORING EQUIPMENT 
Reviews 
Coring technologies for scientific drilling projects: an 
overview, 11:5941 (R;US) 
CORONARIES 
Biomedical Radiography 
Cardiac angiography by the dicromographic method, 11:6355 
(RA;BR;In Portuguese) 
CORRELATIONS 
Weighting Functions 
Measure of top-down correlation, 11:6874 (R;US) 
CORTISOL 
See HYDROCORTISONE 
COSMIC GAMMA BURSTS 
Compton Effect 
Inverse comptonization vs. thermal synchrotron, 11:6497 
(J;US) 
Emission Spectra 
High-energy themal synchrotron emission, 11:6486 (J;US) 
Luminosity 
3-10 keV and 0.1 to 2 MeV observations of four gamma-ray 
bursts, 11:6495 (J;US) 


Gamma burst emission from neutron star accretion, 11:6493 
G;US) 
Log n-log s is inconclusive (Expurgated version of title), 
11:6496 (J;US) 
Theory of gamma-ray bursts, 11:6492 (J;US) 
Theory of optical flashes, 11:6494 (J;US) 
Radiation Flux 


Log n-log s is inconclusive (Expurgated version of title), 
11:6496 (J;US) 
Synchrotron Radiation 
Inverse comptonization vs. thermal synchrotron, 11:6497 
G;US) 
Physics of the synchrotron model of cosmic gamma ray bursts, 
11:6498 (J;US) 
Visible Radiation 
Theory of optical flashes, 11:6494 (J;US) 
X Radiation 
3-10 keV and 0.1 to 2 MeV observations of four gamma-ray 
bursts, 11:6495 (J;US) 
COSMIC X-RAY BURSTS 


Nuclear physics problems for accreting neutron stars, 11:6491 
G;US) 

Theoretical calculation of rapid x-ray transients and radius 
expansion, 11:6490 (J;US) 

Theory of optical flashes, 11:6494 (J;US) 

Visible Radiation 
Theory of optical flashes, 11:6494 (J;US) 
COSMIC X-RAY SOURCES 
See also COSMIC X-RAY BURSTS 


[Astrophysics of binary stars, Seyfert galaxies, quasars, and 
globular clusters. Final technical report, 11:6481 (R;US) 
COSMOLOGICAL MODELS 
Nonluminous Matter 
Gravitinos as the cold dark matter in an 2 =1 universe, 
11:6489 (J;NL) 
COST 
F 
Enhancements to the LLNL/TIS cost estimating system, 
11:6865 (R;US) 
COUMARINS 


Screening 
Evaluation of laser dye mutagenicity using the 
Ames/Salmonella microsome test, 11:64 :6435 (J;US) 
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COUNTERFLOW COOLING TOWERS 

See COOLING TOWERS 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUNTY BUILDINGS 

See PUBLIC BUILDINGS 
COURT BUILDINGS 

See PUBLIC BUILDINGS 
COW-MILKERS 

See RADIOISOTOPE GENERATORS 
CRAY COMPUTERS 

Interactive Display Devices 
Workstation analysis for nuclear design, 11:6877 (R;US) 

CREEKS 

See STREAMS 
CRITICAL ASSEMBLIES 

See ZERO POWER REACTORS 
CROPS 

Preferred Species 
Herbaceous Energy Crops Program. Annual progress report 
for 1984, 11:5073 (R;US) 

CROSSFLOW COOLING TOWERS 

See COOLING TOWERS 
CRUDE CARRIERS 

See TANKER SHIPS 
CRUDE OIL 

See PETROLEUM 
CRYOSTATS 


Supports 
Magnet cold mass high load supports thermal 
performance design correlation, 11:5973 (J;US) 
CRYPT CELLS 
Biological Radiation Effects 
Recovery of mouse jejunal crypt cells as a function of time 
after irradiation, 11:6401 (RA;US) 
CRYSTALLOGRAPHY 
Radiation 


Synchrotron 
Synchrotron radiation use in structural crystallography, 
11:6673 (RA;BR;In Portuguese) 
CRYSTALS 
See also IONIC CRYSTALS 


Kinetics of particle vapor equilibrium, 11:5885 (R;US) 


Experiments in the topography station of the Daresbury 
Laboratory, 11:6678 (RA;BR;In Portuguese) 


Kinetics of particle vapor equilibrium, 11:5885 (R;US) 
CTX SPHEROMAK 
Confinement Time 
Formation of spheromaks in CTX on various time scales, 
11:6748 (BA;US) 
Energy Balance 
Zero-dimensional time-dependent energy balance modelling of 
CTX spheromak plasmas, 11:6750 (BA;US) 
Magnetic Flux 
Formation of spheromaks in CTX on various time scales, 
11:6748 (BA;US) 
Plasma Beam Injection 
Formation of spheromaks in CTX on various time scales, 
11:6748 (BA;US) 
Plasma Confinement 
Sustained spheromak experiments in CTX, 11:6749 (BA;US) 
Plasma Simulation 


Zero-dimensional time-dependent energy balance modelling of 
CTX spheromak plasmas, 11:6750 (BA;US) 
Thomson Scattering 
Multipoint Thomson scattering system and measurements on 
the Los Alamos spheromak compact toroid experiment, 
11:6707 (R;US) 
CULM 
Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
Fluidized-bed steam generators burning low-grade fuels: 
Operating experience, 11:4771 (RA;US) 


CURIUM 242 
Spontaneous Fission 
Activities of transactinium isotope nuclear data at the Chinese 
Nuclear Data Centre (CNDC), 11:6610 (RA;XA) 
CURIUM 244 
Neutron Emission 
Nuclear data requirements for passive neutron assay, 11:6605 
(RA;XA) 


Derivation of a waste package source term for NNWSI from 
the results of laboratory experiments, 11:4989 (R;US) 
CURIUM ISOTOPES 


See also CURIUM 242 
CURIUM 244 


Neutron Reactions 
Complete evaluations of neutron nuclear data for Cm isotopes, 
11:6615 (RA;XA) 
Nuclear Data Collections 
Complete evaluations of neutron nuclear data for Cm isotopes, 
11:6615 (RA;XA) 
CURRENTS 
See also ELECTRIC CURRENTS 


Search for right-handed currents by means of muon spin 
rotation, 11:6537 (R;US) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CUSP 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES 
Joule Heating 
Invited paper: recent results from the Toroidal Cusp 
Experiment, 11:6741 (BA;US) 
Plasma Diagnostics 
Invited paper: recent results from the Toroidal Cusp 
Experiment, 11:6741 (BA;US) 
Toroidal Configuration 
Invited paper: recent results from the Toroidal Cusp 
Experiment, 11:6741 (BA;US) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Tunnel Effect 
Study of tunneling impurities in alkali halides at low 
temperatures, 11:5821 (R;US) 
CYANOGEN 
Electronic Structure 
Triply differential photoelectron studies of the four outermost 
valence orbitals of cyanogen, 11:6524 (J;NL) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLOHEXANE 
Solvent 
Phase behavior of carbon dioxide in admixture with n-butane, 
n-decane, n-butylcyclohexane, and n-butylbenzene at 344 K 
and approximately 9600 kPa, 11:4881 (J;US) 
Solvent analysis of coal-derived products using pressure 
filtration, 11:4721 (BA;US) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Acoustic Testing 
Experimental study of the normal modes of a solid metal 
cylinder, 11:6029 (TJ;GB) 
Normal-Mode Analysis _ 
imental study of the normal modes of a solid metal 
cylinder, 11:6029 (TJ;GB) 
Ultrasonic Testing 
Backscattering of short ultrasonic waves by elastic cylinders, 
11:6030 (TJ;GB) 





CYTOLOGICAL TECHNIQUES 
Evaluation 


CYTOLOGICAL TECHNIQUES 
Evaluation 
Molecular mechanisms involved in casein gene expression and 
secretion in mouse mammary epithelial cells, 11:6340 
(RA;US) 


D-1285 RESONANCES 
Semileptonic Decay 
Measurement of D°® lifetime in e* e~ annihilation at high 
energy, 11:6540 (J;US) 
DAMS 


Bonneville Project Act, Federal Columbia River Transmission 
System Act and other related legislation, 11:5038 (R;US) 


Proceedings of Dam Safety Training Program, 11:5036 (R;US) 


ings of Dam Safety Training Program, 11:5036 (R;US) 
DANISH REACTOR-3 
See DR-3 REACTOR 
DATA ACQUISITION SYSTEMS 
Design 


SLAC Scanner Processor applications in the data acquisition 
system for the upgraded Mark II detector, 11:6127 (R;US) 
Parallel Processing 
Applying parallel data processing to automated test equipment, 
11:5935 (R;US) 
DATA BASE MANAGEMENT 
Meetings 


1983 integrated data users workshop: proceedings. Summary, 
11:6885 (R;US) 
DAYLIGHTING 


Holographic diffractive structures for daylighting. Final report, 
Phase I, FY85, 11:5561 (R;US) 
Lighting Systems 
Holographic diffractive structures for daylighting. Final report, 
Phase I, FY85, 11:5561 (R;US) 
DC TO AC INVERTERS 
See INVERTERS 
DEC COMPUTERS 
Computers manufactured by Digital Equipment Corporation. 
Evaluation of relational database products for the VAX, 
11:6873 (R;US) 
DECANE 
Solvent Properties 
Phase behavior of carbon dioxide in admixture with n-butane, 
n-decane, n-butylcyclohexane, and n-butylbenzene at 344 K 
and approximately 9600 kPa, 11:4881 (J;US) 
DECAY 
For nuclear or particle decay only. 
Nuclear Data Collections 
Radionuclide decay data base - index and summary table, 
11:6572 (R;US) 
DECIDUOUS TREES 


See TREES 
DECONTAMINATION 
Pilot Plants 
Alpha Decontamination and Disassembly Pilot Facility. Final 
report, 11:4941 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEFEROXAMINE 
Toxicity 
New subquestering agents for the actinides: acute toxicity and 
effectiveness for removal of Pu from mice of derivatives of 
desferrioxamine and of poly (hydroxypyridinone) ligands and 
their ferric and zinc complexes, 11:6427 (RA;US) 
DEFORMATION 
Computer Codes 
Linear viscoelastic material mode for SANCHO, 11:5805 
(R;US) 
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Mathematical Models 
Dynamic plastic deformation of an infinite plate, 11:5936 
(R;US) 
DEFORMED NUCLEI 
Cranking Model 
Microscopic description of the collective states of rotating 
octupole deformed atomic nuclei. Formulation of the model, 
11:6630 (R;SU;In Russian) 
Octupolar Configurations 
Microscopic description of the collective states of rotating 
octupole deformed atomic nuclei. Formulation of the model, 
11:6630 (R;SU;In Russian) 
Random Phase Approximation 
Microscopic description of the collective states of rotating 
octupole deformed atomic nuclei. Formulation of the model, 
11:6630 (R;SU;In Russian) 
DEGRADATION (NUCLEAR) 
See DECAY 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Chemical Reaction Kinetics 
SO: control by limestone injection into the furnace - an 
introductional study of reaction kinetics, 11:4835 (R;SE;In 
Swedish) 
DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
Measuring Instruments 
Instrumentation techniques for monitoring shock and 
detonation waves, 11:4907 (R;US) 
DETONATIONS 
Blast Effects 
Effects of combustibles on internal quasi-static loads, 11:6160 
(R;US) 
Meetings 
Eighth symposium (International) on detonation. Volume 2, 
11:6162 (R;US) 
Eighth symposium (International) on detonation. Volume 1, 
11:6161 (R;US) 
DEUTERIDES 
Phase Transformations 
Structure and phase transitions in V2D and V2H, 11:5754 
(BA;US) 
Structure Factors 
Structure and phase transitions in V2D and V2H, 11:5754 
(BA;US) 
DEUTERIUM 
Adsorption 
Adsorption of deuterium on Fe(110) as studied by molecular- 
beam scattering. Technical report, 1 October 1984-30 
September 1985, 11:6506 (R;US) 
Distillation 
Experimental results from hydrogen/deuterium distillations at 
the Tritium Systems Test Assembly, 11:6835 (J;US) 
Isotopic Exchange 
Reaction of ethane with deuterium over platinum(111) single- 
crystal surfaces, 11:5904 (J;US) 
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Nuclear Magnetic Resonance 
Nuclear magnetic resonance of hydrogen in CeH /SUB x/ for 
x>2, 11:5764 (BA;US) 
DEUTERIUM IONS 
Diffusion 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
DEUTERIUM TARGET 
Muon Reactions 
Study of nuclear effects in the determination of nucleon 
structure functions with heavy targets, 11:6578 (R;SU) 
Pion Plus Reactions 
Investigation of the NA interaction through m* d—p7‘* n, 
11:6580 (RA;US) 
Proton Reactions 
Validity of the Glauber approximation taking into account for 
the deuteron quark structure, 11:6579 (R;SU;In Russian) 
DEUTERON REACTIONS 
Capture 
Evidence for a secondary doorway state in A= 13 nuclei from 
unpolarized and polarized capture measurements, 11:6586 
(BA;JP) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Diffusion 
Protons and deuterons in crystalline oxides. I. Diffusion and its 
influence in the fusion energetic systems, 11:5788 (J;ES;In 
Spanish) 
DEVELOPING COUNTRIES 


See also BRAZIL 
INDONESIA 
REPUBLIC OF KOREA 
SENEGAL 


Renewable Energy Sources 
Rural energy survey and profiles: Senegal. Training manual, 
11:5548 (R;US) 
DFA 
See DEFEROXAMINE 
DFR REACTOR 
Reactor Control Systems 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Research Programs 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Scram Rods 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Shim Rods 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
DFR-350 REACTOR 
See DFR REACTOR 
2,5-DIAMINOVALERIC ACID 
See ORNITHINE 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Strangeness 
Comments on the existence of strange dibaryons, 11:6550 
(R;US) 
DIESEL ENGINES 
Combustion Control 
Soot reduction in diesel engines by catalytic effects, 11:5654 
(BA;US) 
Combustion Kinetics 
Reduction of emission of pollutants of fuel consumption and 
combustion noise of an automobile diesel engine with direct 
injection (M-method) by combining variable hot cooling and 
hot exhaust recirculation, 11:5651 (R;DE;In German) 
Exhaust Gases 
Emissions characterization of heavy-duty diesel and gasoline 
engines and vehicles. Final report, 20 September 1978-20 
December 1984, 11:5656 (R;US) 
Emissions from two in-use heavy-duty diesel engines. Final 
report, February-April 1984, 11:5652 (R;US) 


Fuel Substitution 
Microemulsions from vegetable oil and aqueous alcohol with 1- 
butanol surfactant as alternative fuel for diesel engines, 
11:5658 (P;US) 
Journal Bearings 
Performance of dynamically loaded journal bearings. Part 3: 
measurement of dynamic oil flow into a diesel engine big- 
end bearing, 11:5653 (R;US) 
DIESEL FUELS 
Chemical Reaction Yield 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April-30 June 1984, 11:5022 (R;US) 
Combustion Products 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 
Fire Resistance 
Microemulsion-type fire-resistant diesel fuel. Interim report, 1 
January 1982-31 December 1984, 11:4863 (R;US) 
Fuel Additives 
Microemulsion-type fire-resistant diesel fuel. Interim report, 1 
January 1982-31 December 1984, 11:4863 (R;US) 
Gums 
Oxidation and gum formation in diesel fuels. Interim 
No. 2, 10 September 1984-30 April 1985, 11:4864 (R;US) 
Oxidation 
Oxidation and gum formation in diesel fuels. Interim 
No. 2, 10 September 1984-30 April 1985, 11:4864 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
Computer Calculations 
Global error estimation with one-step methods, 11:6875 (R;US) 
Numerical Solution 
Numerical solution of stochastic differential equations, 11:6698 
(R;US) 
DIFFRACTION GRATINGS 
See GRATINGS 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 


DOE/AMS air pollution model evaluation workshop: 
proceedings of. Volume 1, 11:6189 (R;US) 

Further assessment of FEM3: a numerical model for the 
dispersion of heavy gases over complex terrain, 11:6240 
(R;US) 

DIGESTER GAS 


See METHANE 
2-DIMENSIONAL CALCULATIONS 
See TWO-DIMENSIONAL CALCULATIONS 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
DIMETHYL KETONE 
See ACETONE 
DIRECT ENERGY CONVERTERS 


See also FUEL CELLS 
MHD GENERATORS 
THERMIONIC CONVERTERS 


Efficiency 
Pyroelectric conversion cycles, 11:5558 (J;US) 
Energy Density 
Pyroelectric conversion cycles, 11:5558 (J;US) 
Pyroelectric Effect 
Pyroelectric conversion cycles, 11:5558 (J;US) 
DIRECT SOLAR RADIATION 
Computerized Simulation 
Cloud shading direct solar radiation model for the Crosbyton 
Solar Power Project, 11:5046 (R;US) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 





DISINTEGRATION (FISSION) 
Chemical Reactions 


DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISPERSION NUCLEAR FUELS 
Chemical Reactions 


Reaction behavior of U/sub x/Si/sub y/ - and UsFe-Al 
dispersions, 11:5320 (RA;US) 
DISPLACEMENT FLUIDS 
Process for tertiary oil recovery using tall oil pitch, 11:4855 
(P;US) 


Rheology 
Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 


Stability 
Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 
Surface Tension 
Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 
DISPLACEMENT GAGES 
Materials 


Mechanical properties of an aluminum-filled epoxy, 11:5806 


See WASTE DISPOSAL 
DISPROPORTIONATION 

See OXIDATION 
DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTILLATION 

Cost Benefit Analysis 
Shortcut evaluation of AT and QAT for the synthesis of heat 
integrated distillation sequences, 11:5642 (J;US) 


Thermodynamics 
Shortcut evaluation of AT and QAT for the synthesis of heat 
integrated distillation sequences, 11:5642 (J;US) 
DISTILLATION EQUIPMENT 


Design 
Simple, analytical criteria for the sequencing of distillation 
columns, 11:5895 (J;US) 
Parametric Analysis 
Simple, analytical criteria for the sequencing of distillation 
columns, 11:5895 (J;US) 


Thermodynamics 
Shortcut evaluation of AT and QAT for the synthesis of heat 
integrated distillacion sequences, 11:5642 (J;US) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Control Systems 
Control of large collector arrays: the SSPS experience, 11:5106 
(RA;US) 
Energy Losses 
Distributed collector system losses, 11:5105 (RA;US) 
DISTRICT HEATING 
See also SOLAR DISTRICT HEATING 


Consumption 
Method of forecasting the load by the hour from consumer 
groups of electric power, gas, and district heating, 11:5544 
(R;SE;In Swedish) 
Studies 


Test plan for evaluation of the low-temperature thermal 
resource in flooded underground mines, 11:5520 (R;US) 
Heat Losses 
Analysis of hot water pipings in district heating systems, 
11:5649 (R;SE;In Swedish) 
Performance 
District heat - recognizing the limits, 11:5521 (R;DE;In 
German) 


F 


Load parameters for a simplified test method of district 
pipes. Results from a field test, 11:5646 (R;SE;In Swedish) 
Planning 
District heat - recognizing the limits, 11:5521 (R;DE;In 
German) 
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Vulnerability 
War protection of district heating, 11:5644 (R;SE;In Swedish) 
Water Treatment 
Operation experiences of cartridge filters for filtration of 
district heating water and condensate, 11:5647 (R;SE;In 
Swedish) 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DIVERTORS 
Electric Discharges 
Observations of MHD activity in doublet III divertor 
discharges, 11:6842 (BA;US) 
DMTR REACTOR 
Fuel Plates 
Development of low enrichment MTR fuel at Dounreay. 
Progress report, 11:5289 (RA;JP) 
DNA 
Biological Radiation Effects 
Induction of resistance to the lethal and replication-blocking 
effects of DNA damage, 11:6414 (RA;US) 
Super heavy ions: uranium radiobiology and physics, 11:6409 
(RA;US) 
Theory of strand breaks in DNA by heavy charged particles, 
11:6400 (RA;US) 
Genetic Radiation Effects 
Detection of repair enzymes and radiation-induced lesions at 
the molecular level, 11:6408 (RA;US) 
Hybridization 
Detection of repair enzymes and radiation-induced lesions at 
the molecular level, 11:6408 (RA;US) 
DNA ADDUCTS 
Absorption Spectroscopy 
Physico-chemical methods for the study of polycyclic aromatic 
hydrocarbon - DNA interactions, 11:6320 (R;US) 
DNA REPAIR 


Effects of alkylating carcinogens on mammalian cells in 
culture, 11:6428 (RA;US) 
DNA REPLICATION 
Inhibition 


Induction of resistance to the lethal and replication-blocking 
effects of DNA damage, 11:6414 (RA;US) 
DOLOMITE 
Chemical Reaction Kinetics 
Interpretation of PFBC sulfur-removal data (Pressurized 
fluidized bed combustion), 11:4811 (RA;US) 
Performance 
Forecasting sorbent requirements for PFBC systems 
(Pressurized fluidized bed combustion), 11:4813 (RA;US) 
Interpretation of PFBC sulfur-removal data (Pressurized 
fluidized bed combustion), 11:4811 (RA;US) 
Performance Testing 
Performance of candidate PFB sorbents for use in south 
Florida fluidized bed), 11:4812 (RA;US) 
DOMINANT MUTATIONS 
Risk Assessment 
irst-generation litter-size reduction following irradiation of 
spermatogonial stem cells in mice and its use in risk 
estimation, 11:6418 (J;US) 
DOPAMINE 


*H-Dopamine and *H-Adrenaline liberation induced by 
nicotine, in slices of hypothalamus and striatum of rat, 
11:6353 (RA;BR;In Portuguese) 

Uptake 

3H-Dopamine and *H-Adrenaline liberation induced by 

nicotine, in slices of hypothalamus and striatum of rat, 


11:6353 (RA;BR;In Portuguese) 
DOPED MATERIALS 


Electric Conductivity 
Protonic conduction in acceptor-doped KTaQOs crystals, 
11:5824 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 





1038 / ERA-11/3 


DOSE EQUIVALENTS 
Computer Calculations 
SFACTOR: a computer code for calculating dose equivalent 
to a target organ per microcurie-day residence of a 
radionuclide in -a-source organ - supplementary report, 
11:6666 (R;US) 
DOSE RATEMETERS 
Semiconductor Detectors 
High range gamma radiation meter, 11:6120 (R;US) 
DOSE RATES 
Aerial Monitoring 
Problems in continuous dose rate measurement, 11:6247 
(RA;JP;In Japanese) 
DOUBLE ENVELOPE BUILDINGS 
Economic Analysis 
Performance and economics of superinsulated houses, 11:5568 
(R;US) 
Thermal Analysis 
Performance and economics of superinsulated houses, 11:5568 
(R;US) 
Thermal Insulation 
Performance and economics of superinsulated houses, 11:5568 
(R;US) 
DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 


See DOUBLET REACTORS 
DOUBLET REACTORS 
Interferometers 
Modification of the doublet III microwave interferometer, 
11:6754 (BA;US) 
Plasma Diagnostics 
Modification of the doublet III microwave interferometer, 


M1 16754 (BA;US) 
results from the doublet III crystal X-ray 
spectrometer, 11:6753 (BA;US) 
X-Ray Spectrometers 
Preliminary results from the doublet III crystal X-ray 
spectrometer, 11:6753 (BA;US) 
DOUBLET-3 DEVICE 
Beam Injection Heating 
Characteristics of beam heated expanded boundary divertor 
discharges, 11:6734 (BA;US) 
Beta Ratio 
Beta and confinement ex; its on the Doublet-3 with high 
power neutral beam heating, 11:6722 (J;SU;In Russian) 
Confinement Time 
Beta and confinement experiments on the Doublet-3 with high 
power neutral beam heating, 11:6722 (J;SU;In Russian) 
Electric Discharges 
Characteristics of beam heated expanded boundary divertor 
discharges, 11:6734 (BA;US) 


Observations of MHD activity in doublet III divertor 
discharges, 11:6842 (BA;US) 
Plasma Confinement 
Energy confinement in Doublet III, 11:6706 (R;US) 
DOUNREAY FAST REACTOR 
See DFR REACTOR 
DOUNREAY MATERIALS TESTING REACTOR 
See DMTR REACTOR 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 


Study on Al-alloy or silicide LRU for DR 3 in Denmark, 
11:5376 (RA;US) 
DREDGE SPOIL 
Eavironmental Transport 
Movement of tagged dredged sand at thalweg disposal sites in 
the Upper Mississippi River. Volume 3. Additional results at 
Gordon's | Ferry and Whitney Island sites, 11:6443 (R;US) 


DREDGING 
Environmental Impacts 
Movement of tagged dredged sand at thalweg disposal sites in 
the Upper Mississippi River. Volume 3. Additional results at 
Gordon’s Ferry and Whitney Island sites, 11:6443 (R;US) 
DRESDEN-2 REACTOR 
Morris, Illinois, USA 
Fluid-Structure Interactions 
Effects of Hz Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 
Pressure Vessels 
Effects of Hz Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 
DRIFT CHAMBERS 
Data Acquisition 
SLAC Scanner Processor applications in the data acquisition 
system for the upgraded Mark II detector, 11:6127 (R;US) 
DRILL BITS 
Performance 
Thermal response of polycrystalline diamond compact cutters 
under simulated downhole conditions, 11:4857 (J;US) 
Thermal Stresses 
Thermal response of polycrystalline diamond compact cutters 
under simulated downhole conditions, 11:4857 (J;US) 
DRILL CORES 
X-Ray Fluorescence Analysis 
Energy-dispersive XRF analysis of intact salt drill cores, 
11:5875 (BA;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See SHIPS 
DRILLING (ROCK) 
See ROCK DRILLING 
DRINKING WATER 
Radioactivity 
Environmental Radiation Data, Report 40. October-December 
1984, 11:6250 (R;US) 
DROPLETS 
Charge Density 
Zeta potential and charge density of microemulsion drops from 
electrophoretic laser light scattering-some preliminary 
results, 11:5906 (BA;US) 


Droplet sizes, dynamics 
flow, 11:6011 (R;US) 
Electric Potential 
Zeta potential and charge density of microemulsion drops from 
electrophoretic laser light scattering-some preliminary 
results, 11:5906 (BA;US) 
Flow Models 
Droplet sizes, dynamics and deposition in vertical annular 
flow, 11:6011 (R;US) 
DRY SCRUBBERS 
Dry sorbent desulfurization, 11:4746 (R;SE;In Swedish) 
DRY STORAGE 
Spent fuel storage in dry wells at the Idaho Chemical 
Processing Plant, 11:4934 (J;US) 
Fuel Element Failure 
LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:4927 (R;US) 


and deposition in vertical annular 


LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:4927 (R;US) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DUAL-PURPOSE POWER PLANTS 
Computerized Control Systems 
HTGR steam cycle/cogeneration control system structure and 
operator interfaces, 11:5266 (BA;US) 
Feasibility Studies 
Cogeneration applications of high temperature gas-cooled 
reactors, 11:5265 (J;US) 
Fluidized Bed Boilers 
First 10,000 hours of operation of the Wormser grate at 
Amarillo, 11:4774 (RA;US) 





DUAL-PURPOSE POWER PLANTS 
HTGR Type Reactors 


HTGR Type Reactors 
HTGR steam cycle/cogeneration control system structure and 
operator interfaces, 11:5266 (BA;US) 
Load Management 
HTGR steam cycle/cogeneration control system structure and 
operator interfaces, 11:5266 (BA;US) 
DUCKS 
Habitat 
Comprehensive cooling water study annual report. Volume IX: 
waterfowl, Savannah River Plant, 11:6312 (R;US) 
DUKOVANY V-2 REACTOR 
Dukovany, South Moravia, Czechoslovakia 
Environmental Impacts 
Impact on hydrosphere of liquid wastes from Dukovany 
nuclear power plant, 11:5312 (RA;CS;In Czech) 
DUODENUM 
See SMALL INTESTINE 
DUSTS 


Quartz 
MSHA’s (Mine Safety and Health Administration's) procedure 
for determining quartz content of respirable coal-mine dust, 
11:4844 (R;US) 
DYES 
See also RHODAMINES 
Health Hazards 
Evaluation of laser dye mutagenicity using the 
Ames/Salmonella microsome test, 11:6435 (J;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS (BEAM) 
See BEAM DYNAMICS 


EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 


See also EARTH MAGNETOSPHERE 
TROPOSPHERE 


Electron-Molecule Collisions 
Applications of cross sections for electron-molecule collision 
processes, 11:6514 (R;US) 
Nitrogen 
Laboratory studies of aqueous-phase reactions of nitrogen 
species inent to atmosphere-natural water interactions, 
11:6210 (RA;US) 
EARTH MAGNETOSPHERE 
See also MAGNETOTAIL 


Solar wind-magnetosphere coupling and the distant 
magnetotail: ISEE-3 observations, 11:6500 (R;US) 
Solar Wind 
Solar wind energy transfer to the earth magnetosphere due to 
the magnetic junction in the magnetopause, 11:6499 
(R;BR;In Portuguese) 
Solar wind-magnetosphere coupling and the distant 
magnetotail: ISEE-3 observations, 11:6500 (R;US) 
EARTH MANTLE 
Geochemistry 
Pb isotope evolution in the earth: A proposal, 11:6477 (J;US) 
Lead Isotopes 
Pb isotope evolution in the earth: A proposal, 11:6477 (J;US) 
EARTH PLANET 
Solar Radiation 
Determination of solar energy fluctuations in the lower 
atmosphere using spectral analysis techniques, 11:6190 (R;IT) 
EARTHQUAKES 
Dynamic Loads 
Load Combination Program. Volume 3. Progress report No. 7, 
11:5460 (R;US) 
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Epicenters 
Locations and focal mechanisms of recent microearthquakes 
and tectonics of Livermore Valley, California, 11:6470 
(J;US) 
Historical Aspects 
Use of earthquake experience to demonstrate the seismic 
adequacy of equipment, 11:5416 (RA;US) 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
Computerized Control Systems 
Artificial intelligence program in a computer application 
supporting reactor operations, 11:5293 (R;US) 
Fuel Elements 
LMFBR fuel bundle distortion characterization using neutron 
tomography and potting, 11:5257 (J;US) 
ECONOMIC REGULATORY ADMINISTRATION 
Audits 
Supporting documentation and control over Economic 
Regulatory Administration cases, 11:5524 (R;US) 
ECONOMY 
Energy Consumption 
Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 
the US economy, 11:5543 (R;US) 
EDEMA 
Pathogenesis 
Study of possible partnership of histamine in the origin of 
pulmonary edema caused by Plasmodium berghei, 11:6378 
(RA;BR;In Portuguese) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDUCATIONAL FACILITIES 
Solar Air Conditioning 
Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 
Solar Space Heating 
Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 
EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See INTERNAL IRRADIATION 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 
Polarized Products 
Expression for elastically scattered neutron polarization via 
nuclear neutron parameters, 11:6629 (R;SU;In Russian) 
ELASTOMERS 
Deformation 
Linear viscoelastic material mode for SANCHO, 11:5805 
(R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
Anodes 
Digital impedance for faradaic analysis III. copper corrosion in 
oxygenated 0.1N HC1, 11:5502 (J;US) 
Digital impedance for faradaic analysis II. Electrodissolution of 
Cu in HC1, 11:5503 (J;US) 
Electrodes 
Basic studies of the lithium secondary battery. Technical report 
No. 1 (Final), 1 May 1984-30 April 1985, 11:5497 (R;US) 
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Digital impedance for faradaic analysis; introduction to digital 
signal analysis and impedance measurements for 
electrochemical and corrosion systems, 11:5504 (J;US) 

Electrolytes 

Basic studies of the lithium secondary battery. Technical report 

No. 1 (Final), 1 May 1984-30 April 1985, 11:5497 (R;US) 
Performance Testing 
Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 
Research Programs 
Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 

Comparative Evaluations 

Signal line cable evaiuation, 11:6034 (R;US) 
ELECTRIC CONTACTS 

Lifetime 

Effects of hydrogen in sealed electrical contacts, 11:6039 
(J;US) 

Reliability 

Effects of hydrogen in sealed electrical contacts, 11:6039 
GUS) 

Surface Contamination 

Effects of hydrogen in sealed electrical contacts, 11:6039 


Acceleration without radiation, 11:6691 (J;US) 
ELECTRIC FIELDS 
Biological Effects 
Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Annual report, August 5, 
1984-October 25, 1985, 11:6438 (R;US) 
ELECTRIC HEATING 
Technology Assessment 
Plasma processing in the US chemical industry. Final report, 
11:5907 (R;US) 
ELECTRIC MEASURING INSTRUMENTS 
See also VOLTMETERS 


Design 
Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Annual report, August 5, 
1984-October 25, 1985, 11:6438 (R;US) 
Performance Testing 
Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Annual report, August 5, 
1984-October 25, 1985, 11:6438 (R;US) 
ELECTRIC POWER 
Cost 
Advanced coal-fueled combustor/heat exchanger technology 
study. Cogeneration applications. Final report, July 1978- 
April 1979, 11:4767 (R;US) 


Method of forecasting the load by the hour from consumer 
groups of electric power, gas, and district heating, 11:5544 
(R;SE;In Swedish) 

Power Demand 

ORNL state-level electricity demand forecasting model, 

11:5541 (R;US) 


ORNL state-level electricity demand forecasting model, 
11:5541 (R;US) 
ELECTRIC POWER INDUSTRY 


Codes 
Observation on WASP-III: implementation and use, 11:5526 
(R;US) 
Planning 
Observation on WASP-III: implementation and use, 11:5526 


Electric Power Monthly, 11:5529 (R;US) 

Electric Power Monthly, February 1981, 11:5531 (R;US) 
Electric Power Monthly, August 1980, 11:5528 (R;US) 
Electric Power Monthly, October 1980, 11:5530 (R;US) 
Electric Power Monthly, May 1981, 11:5532 (R;US) 


Electric Power Monthly, August 1981, 11:5534 (R;US) 
Electric Power Monthly, 11:5533 (R;US) 
Electric Power Quarterly, April-June 1985, 11:5536 (R;US) 
Electric Power Monthly, September 1981, 11:5535 (R;US) 
Electric Power Monthly, July 1980, 11:5527 (R;US) 
Energy Conservation 
Marketing demand-side programs to improve load factor. 
Volume 2. Synthesis of utility experience. Final report, 
11:5538 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 1. Summary. Final report, 11:5537 (R;US) 
Financial Data 
Nuclear cancellations follow-on study, 11:5515 (R;US) 
Flywheel Energy Storage 
Fixed-base flywheel systems for electric utility applications, 
11:5184 (BA;US) 
Load 
Marketing demand-side programs to improve load factor. 
Volume 2. Synthesis of utility experience. Final report, 
11:5538 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 1. Summary. Final report, 11:5537 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 3. Case studies. Final report, 11:5539 (R;US) 
Power Demand 
Conditional model of peak and minimum loads and the load 
duration curve for electricity, 11:5540 (R;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
ELECTRIC CONTACTS 
ELECTRIC MEASURING INSTRUMENTS 
ELECTRICAL INSULATORS 


INVERTERS 
TRANSFORMERS 


Regulations 
Regulatory reform case studies (electrical systems), 11:5262 
(R;US) 
Seismic Effects 
Unresolved Safety Issue A-46 - seismic qualification of 
equipment in operating plants, 11:5418 (RA;US) 
Use of additional experience data to demonstrate the seismic 
adequacy of equipment, 11:5417 (RA;US) 
ELECTRICAL INSULATORS 
Ionic Potential 
Ionic potential models in insulators having the rutile structure, 
11:6684 (J;US) 
Lattice Vibrations 
Ionic potential models in insulators having the rutile structure, 
11:6684 (J;US) 
ELECTROCATALYSTS 
Isotopic Exchange 
Stable isotope studies. Progress report, March 1, 1985-October 
1985, 11:5881 (R;US) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Electrodes 
Effect of surface pretreatment on the immersional potential and 
the electrical double layer of carbon-black electrodes. 
Master's thesis, 11:5501 (R;US) 
Performance 
Use of solid-state electrochemical probes for characterization 
of fluidized-bed environments, 11:4790 (RA;US) 
ELECTRODES 
See also CATHODES 
Boundary Layers 
Interferometric observation of turbulent mass transfer in 
channel flow, 11:5505 (J;US) 
Chemical Composition 
A performance improvement for high temperature stabilized- 
zirconia pH sensors, 11:6156 (J;US) 
Corrosion 
Theoretical analysis of the effects of light intensity on the 
photocorrosion of semiconductor electrodes, 11:5908 (J;US) 





Electric Impedance 
ee ee ee 
signal analysis and measurements for 
electrochemical end corrosion systems, 11:5504 G;US) 
Electrochemical Corrosion 
Digital impedance for faradaic analysis; introduction to digital 
signal analysis and impedance measurements for 
electrochemical and corrosion systems, 11:5504 (J;US) 
Electrochemistry 
Interferometric observation of turbulent mass transfer in 
channel flow, 11:5505 (J;US) 
Parametric study of zinc deposition on 
flowing electrolyte cell, 11:5909 (US) 
Fabrication 
A performance improvement for high temperature stabilized- 
eee sensors, 11:6156 (J;US) 
Metal deposition-dissolution in molten halides: on the 
of measurability of very fast electrode reaction rates, 11:5506 
G;US) 
Faraday Effect 
ital impedance for faradaic analysis; introduction to digital 
signal analysis and impedance measurements for 
electrochemical and corrosion systems, 11:5504 (J;US) 


porous carbon in a 


Interferometric observation of turbulent mass transfer in 
channel flow, 11:5505 (J;US) 
Mass Transfer 
Interferometric observation of turbulent mass transfer in 
channel flow, 11:5505 (J;US) 
Mathematical Models 
Fractal model for the ac response of a rough interface, 11:5499 
(R;US) 


Parametric study of zinc deposition on porous carbon in a 
flowing electrolyte cell, 11:5909 (J;US) 


Properties 
Study of field adsorption using pulsed-laser atom probe field 
ion microscopy. Technical report, April 1, 1981-March 31, 
1986, 11:5882 (R;US) 
Testing 
Effect of surface pretreatment on the immersional potential and 
the electrical double layer of carbon-black electrodes. 
Master's thesis, 11:5501 (R;US) 
Turbulent Flow 
Interferometric observation of turbulent mass transfer in 
channel flow, 11:5505 (J;US) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Mathematical Models 
ee 11:5499 


Quinones 
Basic studies of the lithium battery. Technical report 
No. 1 (Final), 1 May 1984-30 April 1985, 11:5497 (R;US) 
ELECTROMAGNETIC PULSES 
Simulators 
Limitations in the stress parameter approach to evaluating 
simulation fidelity, 11:6146 (R;US) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM ION SOURCES 
Collimators 
— 11:6093 


Design 
UD. with improved primary arc collimation, 11:6093 
Performance Testing 
Experimental results from the ornl positive ion source designed 
for high power (=2 Mw) long pulse (30 s) neutral beam 
injection, 11:6848 (BA;US) 
ELECTRON BEAMS 
Acceleration 
Research on cw electron accelerators using room- 
rf structures. Annual report, 11:6061 (R;US) 
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Beam Bunching 
Generation of intense coherent soft X-ray with electron 
microbunches induced and frozen by lasers, 11:5988 (J;US) 
Beam Dynamics 
IFR code for secondary particle dynamics, 11:6071 (R;US) 
Beam-Plasma Systems 
Hybrid mode and a classification of beam-plasma instabilities. 
Memorandum report, 11:6701 (R;US) 
Kilo Amp Beam Currents 
Two cavity autoacceleration of an intense relativistic electron 
beam, 11:6064 (R;US) 
Particle Boosters 
Two cavity autoacceleration of an intense relativistic electron 
beam, 11:6064 (R;US) 


Equilibrium and stability of the solenoidal-lens betatron, 
11:6067 (R;US) 
Studies of positional stability of the electron beam in the NSLS 
storage ring, 11:6107 (R;US) 
ELECTRON CHANNELING 
Soviet research on crystal channeling of charged-particle 
beams. Interim report, 11:6505 (R;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON RINGS 


Time extension of mixed-CT experiments in RECE-Christa, 
11:6739 (BA;US) 
Oscillations 
Saturation of a longitudinal instability due to nonlinearity of 
the Wake field, 11:6113 (J;US) 
Tilting Instability 
Time extension of mixed-CT experiments in RECE-Christa, 
11:6739 (BA;US) 
ELECTRON-ATOM COLLISIONS 
Recoils 
Recoil in electron-atom scattering, 11:6519 (J;US) 
ELECTRONIC EQUIPMENT 


See also AMPLIFIERS 
POWER SUPPLIES 


GREENHOUSE. Final report, May 1950-May 1951, 
11:6174 (R;US) 
Blast Effects 
Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 
Physical Radiation Effects 
Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 
ELECTRON-ION COLLISIONS 
Excitation 
Generalized oscillator strengths for the 3s 7S—>3p ?P transition 
in Mg II, 11:6518 (J;US) 
Reviews 
Experiments on electron-impact excitation and ionization of 
ions, 11:6703 (R;US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Measurement of D° lifetime in e* e~ annihilation at high 
energy, 11:6540 (J;US) 
Searches for unstable neutral leptons in low-multiplicity events 
from electron-positron annihilation, 11:6541 (J;US) 


Single wino production in e* e~ collisions, 11:6548 (R;DE) 
ELECTRON-PROTON INTERACTIONS 


Supersymmetric effects in polarized-e*~ p scattering, 11:6553 
(J;US) 
ELECTRON-RING ACCELERATORS 
Containers 


Computer calculation of deformations of KUTI-20 adgezator 
magnetic system container, 11:6084 (R;SU;In Russian) 


Computer calculation of deformations of KUTI-20 adgezator 
magnetic system container, 11:6084 (R;SU;In Russian) 
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ELECTRONS 
Cyclotron Radiation 
Cyclotron motion in a microwave cavity: Lifetime and 
frequency shifts, 11:6692 (J;US) 
Dosimetry 
Measurement of high doses near metal and ceramic interfaces, 
11:6125 (R;US) 
Energy Losses 
Effects of phase on electron transport in water, 11:6645 (R;US) 
ELECTROSTATIC ANALYZERS 
Retrofitting 
EBT heavy ion beam probe upgrade, 11:6755 (BA;US) 
ELECTROSTATIC PRECIPITATORS 
Cost 
Use of high-temperature/high-pressure electrostatic 
precipitator for pressurized fluidized-bed combustion, 
11:4743 (RA;US) 


Aerosol particle precharger and an SO; reactor using energetic 
electrons, 11:5191 (RA;US) 
Efficiency 
Performance of an FBC boiler burning coal rejects (Fluidized 
bed combustion), 11:4769 (RA;US) 
Research Programs 
Overview of the EPA (Environmental Protection Agency) 
particulate technology R and D program, 11:6235 (R;US) 
Technology Assessment 
Use of high-temperature/high-pressure electrostatic 
precipitator for pressurized fluidized-bed combustion, 
11:4743 (RA;US) 


For chemical elements only. 
See also METALS 
X-Ray Fluorescence Analysis 
The application of tunable monochromatic synchrotron 
radiation to the quantitative determination of trace elements, 
11:5877 (BA;US) 
ELMO BUMPY TORUS 
Electron Density 
Electron density measurements with 9-channel microwave 
interferometer on EBT-S, 11:6740 (BA;US) 
Electrostatic Analyzers 
EBT heavy ion beam probe upgrade, 11:6755 (BA;US) 
Plasma Diagnostics 
EBT heavy ion beam probe upgrade, 11:6755 (BA;US) 
Electron density measurements with 9-channel microwave 
interferometer on EBT-S, 11:6740 (BA;US) 
EMBRYOS 
Electron Microprobe Analysis 
Elemental microanalysis of frozen hydrated embryonic tissue, 
11:6369 (RA;US) 
EMISSION COMPUTED TOMOGRAPHY 
See also POSITRON COMPUTED TOMOGRAPHY 
Elastic Scattering 
Scatter compensation in emission computed tomography, 
11:6362 (RA;US) 
Image Processing 
Scatter compensation in emission computed tomography, 
11:6362 (RA;US) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDANGERED SPECIES 
Habitat 
Comprehensive cooling water study annual report. Volume X: 
endangered species, Savannah River Plant, 11:6313 (R;US) 
ENDF 
See NUCLEAR DATA COLLECTIONS 


ENDONUCLEASES 
Biochemistry 
Detection of repair enzymes and radiation-induced lesions at 
the molecular level, 11:6408 (RA;US) 


See BONE TISSUES 
ENERGY CONSERVATION 
Marketing 
Marketing demand-side programs to improve load factor. 
Volume 2. Synthesis of utility experience. Final report, 
11:5538 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 1. Summary. Final report, 11:5537 (R;US) 
Marketing demand-side to improve load factor. 
Volume 3. Case studies. Final report, 11:5539 (R;US) 
ENERGY CONSUMPTION 
Down on the farm. An analysis of energy inputs in Tennessee 
Valley farms, 11:5641 (R;US) 
Data Compilation 
Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 


the US economy, 11:5543 (R;US) 


Forecasting 
Method of forecasting the load by the hour from consumer 
groups of electric power, gas, and district heating, 11:5544 
(R;SE;In Swedish) 
ENERGY CONVERSION 
See also GEOTHERMAL ENERGY CONVERSION 
SOLAR ENERGY CONVERSION 
Research Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
ENERGY DEMAND 


Formation of model curves of the energy demand by sets of 
small houses by the hour, 11:5564 (R;SE;In Swedish) 
Forecasting 
Short-term energy outlook. Quarterly projections (End of 
1986), 11:4868 (R;US) 
ENERGY EFFICIENCY STANDARDS 
Impacts of alternative residential energy standards - Rural 
Housing Amendments Study, Phase'1, 1, 11:5572 (R;US) 
ENERGY FACILITIES 
Environmental Impacts 
Importance of cumulative impacts for socio-economic impact 
assessment and mitigation, 11:5511 (J;GB) 


Synfuel/Petrofuel Conditioning and Delivery Facility 
operations manual. User Manual May 1982-September 1984, 
11:6237 (R;US) 

ENERGY INFORMATION ADMINISTRATION 
Forecasting 

Short-term energy outlook. Quarterly projections (End of 

1986), 11:4868 (R;US) 


The Energy Information Administration's proved reserves 
estimation program-an overview, 11:4847 (BA;US) 
ENERGY MANAGEMENT 
Financing 
Energy management for local governments on a contingent fee 
veal 11:5523 (R;US) 
Personnel 
Staffing of the management structure of a steel mill operating 
with a hierarchy computer control system, 11:5631 (R;US) 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY SOURCE DEVELOPMENT 
Education 
Western energy opportunities, problems, and policy issues, 
11:5514 (R;US) 


RENEWABLE ENERGY SOURCES 
WOOD FUELS 





ENERGY SOURCES 
Emergency Plans 


Emergency Plans 
Energy Emergency Districts: concepts and applications. Final 
report, 11:5522 (R;US) 
ENERGY STORAGE 
See also FLYWHEEL ENERGY STORAGE 
Research Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Emergency Plans 
Energy Emergency Districts: concepts and applications. Final 
report, 11:5522 (R;US) 
Forecasting 
Model documentation of the world oil supply model. Task 14. 
Final report, 11:4866 (R;US) 
Short-term energy outlook. Quarterly projections (End of 
1986), 11:4868 (R;US) 
Resource Potential 
Assessment of the potential of renewable energy sources in the 
Federal Republic of Germany, 11:5545 (R;DE;In German) 
ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 
See also HEATING SYSTEMS 
ICES 


LIGHTING SYSTEMS 
STEAM SYSTEMS 


Research Programs 
Advanced Energy Projects FY 1985 research summaries, 
11:6862 (R;US) 
ENEWETAK 
See ENIWETOK 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
Valves 
Aging and service wear of electric motor-operated valves used 


in engineered safety-feature systems of nuclear power plants. 
Volume 1, 11:5470 (R;US) 
ENGLAND 


See UNITED KINGDOM 
ENHANCED RECOVERY 
Environmental Impacts 

Laboratory apparatus and operating procedures for 
determining the long-term environmental fate of EOR 
chemicals and other waste fluids, 11:4854 (R;US) 

ENIWETOK 
Greenhouse Project 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.5. 
Interpretation of survey-meter data, 11:6177 (R;US) 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 9.5. Base 
facilities, 11:6178 (R;US) 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.7. 
Contamination-decontamination studies, 11:6179 (R;US) 

Hardtack Project 
Radiological safety procedures for Eniwetok Proving Grounds. 
Hardtack I B.5.2, 11:6175 (R;US) 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
Monitoring 
1984 environmental monitoring report, 11:6259 (R;US) 
Radiation Detection 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL IMPACT STATEMENTS 
Recommendations 

Environmental impact assessment of abnormal events: a follow- 

up study, 11:5512 (R;US) 
ENVIRONMENTAL IMPACTS 

This descriptor is to be used to describe the possible effects on the 

environment from a proposed project. 
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Legal Aspects 
Importance of cumulative impacts for socio-economic impact 
assessment and mitigation, 11:5511 (J;GB) 
Socio-Economic Factors 
Importance of cumulative impacts for socio-economic impact 
assessment and mitigation, 11:5511 (J;GB) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
EOR 
See ENHANCED RECOVERY 
EPINEPHRINE 
See ADRENALINE 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES 
Chemical Reaction Kinetics 
Physico-chemical methods for the study of polycyclic aromatic 
hydrocarbon - DNA interactions, 11:6320 (R;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Pressure Dependence é 
T-4 handbook of material properties data bases. Volume Ic. 
Equations of state, 11:6687 (R;US) 
EQUILIBRIUM 
Reaction Kinetics 
Kinetics of particle vapor equilibrium, 11:5885 (R;US) 
EQUIPMENT INTERFACES 
Data Processing 
Data processing system based on the 370/E emulator, 11:6868 
(R;DE) 
ERBIUM 168 
Gamma Cascades 
New excited states of 1**Er on the basis of the study of 
cascades in the (n, 2) reaction, 11:6595 (R;SU;In Russian) 
ERBIUM IONS 
Electron Spin Resonance 
Octahedral site occupation in lanthanum dihydride, 11:5801 
(BA;US) 
EROSION 
Mathematical Models 
Analysis of metal loss from heat exchangers in fluidized-bed 
combustors, 11:4789 (RA;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Biophysics 
Red blood cell biophysics: osmotic fragility and related 
membrane phenomena, 11:6334 (RA;US) 
Cell Proliferation 
Stimulation of erythroid bursts by interleukin-3, 11:6333 
(RA;US) 
Hemolysis 
Red blood cell biophysics: osmotic fragility and related 
membrane phenomena, 11:6334 (RA;US) 
ERYTHROPOIETIN 
Radioimmunoassay 
Reduced erythropoietin production in rats following removal 
of the submaxillary gland, 11:6365 (RA;US) 
ESCHERICHIA COLI 
Genetic 
Identification of facultatively heterotrophic, No-fixing 
cyanobacteria able to receive plasmid vectors from 
Escherichia coli by conjugation, 11:6377 (J;US) 
ESCROW ACCOUNTS 
Audits 
Management of the petroleum pricing violation escrow 
account, 11:4871 (R;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 





1098S / ERA-11/3 


ETA MESONS 
Electromagnetic Form Factors 
J/psi decays into a vector and a pseudoscalar meson and the 
quark content of the eta and eta’, 11:6543 (J;US) 
Particle Structure 
J/psi decays into a vector and a pseudoscalar meson and the 
quark content of the eta and eta’, 11:6543 (J;US) 
ETA-2980 RESONANCES 
Hadronic Particle Decay 
Model-independent analysis of hadronic decays of J/psi and 
eta/sub c/(2980), 11:6555 (J;US) 
ETA-549 
See ETA MESONS 
ETA-958 RESONANCES 
Electromagnetic Form Factors 
J/psi decays into a vector and a pseudoscalar meson and the 
quark content of the eta and eta’, 11:6543 (J;US) 
Particle Structure 
J/psi decays into a vector and a pseudoscalar meson and the 
quark content of the eta and eta’, 11:6543 (J;US) 
ETA-C RESONANCES 
See ETA-2980 RESONANCES 
ETHANE 
Hydrogenation 
Reaction of ethane with deuterium over platinum(111) single- 
crystal surfaces, 11:5904 (J;US) 
ETHANOL 
Biological Effects 
Differential effects of alcohol intake and exercise on high- 
density lipoprotein subclasses, 11:6327 (RA;US) 
Ingestion 
Differential effects of alcohol intake and exercise on high- 
density lipoprotein subclasses, 11:6327 (RA;US) 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUPHORBIA 
Oil Yields 
Herbaceous Energy Crops Program. Annual progress report 
for 1984, 11:5073 (R;US) 
EUROPIUM 
Chlorination 
Investigation of thermochromatographic behaviour of rare 
earth dichlorides, 11:5873 (R;SU;In Russian) 
Thermochroma‘ 
Investigation of thermochromatographic behaviour of rare 
earth dichlorides, 11:5873 (R;SU;In Russian) 
EUROPIUM 152 
Electron Capture Decay 
Measurement of neutrino helicity from the sup(152m)Eu decay 
by means of a Ge(Li)-detector, 11:6594 (RA;SU;In Russian) 
EVACUATED TUBE COLLECTORS 
Design 
Integrated evacuated concentrators for high temperature solar 
thermal energy, 11:5143 (RA;US) 
Swiss project in Geneva: 1000 m? of evacuated collectors 
connected to a district heating system, 11:5131 (RA;US) 
Operation 
Integrated evacuated concentrators for high temperature solar 
thermal energy, 11:5143 (RA;US) 
Research Programs 
Swiss project in Geneva: 1000 m? of evacuated collectors 
connected to a district heating system, 11:5131 (RA;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 


See also CALCIUM 40 
CALCIUM 48 
CALIFORNIUM 252 
CARBON 14 
CERIUM 144 
CURIUM 242 
CURIUM 244 
ERBIUM 168 
HELIUM 4 
IRON 54 
IRON 56 


IRON 60 

IRON 64 

LEAD 208 

LEAD 210 

NEON 20 
NICKEL 56 
OXYGEN 16 
PALLADIUM 96 
PLUTONIUM 238 
PLUTONIUM 240 
POLONIUM 210 
RADIUM 226 
RADON 222 
RUTHENIUM 106 
SAMARIUM 152 
STRONTIUM 90 
TELLURIUM 124 
THORIUM 232 
TIN 120 

TIN 124 
URANIUM 238 
ZIRCONIUM 90 


Elastic Scattering 
Expression for elastically scattered neutron polarization via 
nuclear neutron parameters, 11:6629 (R;SU;In Russian) 
EXCHANGE (CHARGE) 
See CHARGE EXCHANGE 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
Electron-Molecule Collisions 
Applications of cross sections for electron-molecule collision 
processes, 11:6514 (R;US) 
Mode Locking 
A compact resistively stabilized excimer laser for injection and 
mode-locking applications, 11:5998 (BA;US) 
Performance 
A compact resistively stabilized excimer laser for injection and 
mode-locking applications, 11:5998 (BA;US) 
EXERCISE 
Biological Effects 
Differential effects of alcohol intake and exercise on high- 
density lipoprotein subclasses, 11:6327 (RA;US) 
EXHAUST GASES 
Air Pollution 
Emissions characterization of heavy-duty diesel and gasoline 
engines and vehicles. Final report, 20 September 1978-20 
December 1984, 11:5656 (R;US) 
Emissions from two in-use heavy-duty diesel engines. Final 
report, February-April 1984, 11:5652 (R;US) 
Chemical Composition 
Emissions characterization of heavy-duty diesel and gasoline 
engines and vehicles. Final report, 20 September 1978-20 
December 1984, 11:5656 (R;US) 
Photochemical Reactions 
Composition and photochemical reactivity of turbine-engine 
exhaust. Final report, March 1983-September 1984, 11:5650 
(R;US) 
EXPERIMENT PLANNING 
Cell injury and repair in the lung, 11:6419 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL NEOPLASMS 
Radiosensitivity 
Effectiveness of metronidazole as hypoxic cell radiosensitizer, 
11:6393 (RA;CS;In Czech) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPORTS 
Financing 
Coal Export Financing: methods and trends (from the series 
Market Guides for Steam-Coal Exports from Appalachia). 
Report for January 1982-December 1983, 11:4842 (R;US) 





EXPOSURE CHAMBERS 
Design 


EXPOSURE CHAMBERS 


Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Annual report, August 5, 
1984-October 25, 1985, 11:6438 (R;US) 

Performance Testing 

Effects of 60 Hz electric fields on operant and social stress 
behaviors of nonhuman primates. Annual report, August 5, 
1984-October 25, 1985, 11:6438 (R;US) 

EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 

EXTRACTION (BEAM) 
See BEAM EXTRACTION 

EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 

EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 

EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 

EXXON LIQUEFACTION PROCESS 

Economics 


EDS coal liquefaction process development. Phase V. Annual 
technical progress report, July 1, 1984-June 30, 1985, 11:4689 
(R;US) 

Yields 

EDS coal liquefaction process development. Phase V. Annual 
technical progress report, July 1, 1984-June 30, 1985, 11:4689 
(R;US) 

EYES 
Biological Radiation Effects 

Precision high-dose radiotherapy with helium-ion beams: 

treatment of malignant tumors in humans, 11:6399 (RA;US) 
Inflammation 

Toxicological study of NTO, 11:6425 (R;US) 

Toxicological study of ”Aralhex Brush” and its two 
components, 11:6424 (R;US) 


e 


FABRIC FILTERS 
Efficiency 


Performance of an FBC boiler burning coal rejects (Fluidized 
bed combustion), 11:4769 (RA;US) 
Research Programs 
Overview of the EPA (Environmental Protection Agency) 
particulate technology R and D program, 11:6235 (R;US) 

FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FALLOUT PARTICULATES 

See PARTICLES 
FARADAY GENERATORS 

See MHD GENERATORS 
FARMS 


Consumption 

Down on the farm. An analysis of energy inputs in Tennessee 

Valley farms, 11:5641 (R;US) 
Input-Output Analysis 

Down on the farm. An analysis of energy inputs in Tennessee 

Valley farms, 11:5641 (R;US) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES ~s 
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FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 

FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 

FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
ZPPR REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 


Fuel Pins 
HGBOUNDS: a program for gap conductance bounds of fast 
reactor fuel pins, 11:5255 (R;US) 
Fuel-Cladding Interactions 
HGBOUNDS: a program for gap conductance bounds of fast 
reactor fuel pins, 11:5255 (R;US) 
Reactor Materials 
Stability of alloys under irradiation, 11:5769 (TG;GB) 
FASTBUS SYSTEM 
Microprocessors 


32-Bit FASTBUS computer, 11:6123 (R;US) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FBR TYPE REACTORS 


See also CDFR REACTOR 
DFR REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
MONJU REACTOR 
PEC BRASIMONE REACTOR 
PFR REACTOR 


Fuel Cycle 
Development of the DIPRES process for the fast breeder 
reactor fuel cycle, 11:4916 (R;US) 
FEDERAL REGION II 
Prior to June 1982, this concept was indexed to MID-ATLANTIC 
REGION. 


See also NEW YORK 
PUERTO RICO 


Water Quality s 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
FEDERAL REGION III 
Prior to June 1982 this concept was indexed to CENTRAL 
REGION. 


See also PENNSYLVANIA 
VIRGINIA 


Water Quality 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 


Prior to June 1982 this concept was indexed to SOUTHEAST 
REGION. 


See also FLORIDA 
MISSISSIPPI 
NORTH CAROLINA 


Water Quality 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
FEDERAL REPUBLIC OF GERMANY 
Energy Supplies 
Assessment of the potential of renewable energy sources in the 
Federal Republic of Germany, 11:5545 (R;DE;In German) 
Permissible Dose 


Current state of science in radiation protection, 11:6667 
(R;AT;In German) 
Radiation Protection Laws 
Current state of science in radiation protection, 11:6667 
(R;AT;In German) 
Reactor Licensing 
Conversion to low-enriched fuel in research reactors - aspects 
of licensing in the Federal Republic of Germany, 11:5319 
(RA;US) 
Renewable Energy Sources 
Assessment of the potential of renewable energy sources in the 
Federal Republic of Germany, 11:5545 (R;DE;In German) 
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Research and Test Reactors 
Conversion to low-enriched fuel in research reactors - aspects 
of licensing in the Federal Republic of Germany, 11:5319 
(RA;US) 
Five years German AF-Program review and outlook, 11:5318 
(RA;US) 
Reactors 
Status of the German AF-program, 11:5357 (RA;JP) 
FEED MATERIALS PLANTS 
Radiation Monitoring 
Methods for assessing background levels of radiation and 
radioactive materials in the environment around uranium 
mills, 11:6248 (R;US) 
Radioactive Effluents 
Onsite meteorological measurement program for uranium 
recovery facilities: data acquisition and reporting, 11:4948 
(R;US) 
Site Selection 
Methods for assessing background levels of radiation and 
radioactive materials in the environment around uranium 
mills, 11:6248 (R;US) 
FEMALE GENITALS 
See also OVARIES 
UTERUS 
Biomedical Radiography 
Determining oviduct obstruction using sup(99m)Tc- 
pertechnetate; calculation and comparison of radiation 
burden in radioisotope and X-ray examinations, 11:6357 
(RA;CS;In Czech) 
Diagnostic Techniques 
Determining oviduct obstruction using sup(99m)Tc- 
pertechnetate; calculation and comparison of radiation 
burden in radioisotope and X-ray examinations, 11:6357 
(RA;CS;In Czech) 


Determining oviduct obstruction using sup(99m)Tc- 
pertechnetate; calculation and comparison of radiation 
burden in radioisotope and X-ray examinations, 11:6357 
(RA;CS;In Czech) 

FERMENTATION ALCOHOL 


Facility at Fermi National Accelerator Laboratory, Batavia, 
Iilinois, includes main synchroton, booster synchrotron, and 


linac. 
Superconducting Magnets 
Test results from two 5m two-in-one superconducting magnets 
for the SSC, 11:6099 (J;US) 
FERMILAB TEVATRON 


Superconducting Magnets 
I /SUB c/ (H, T) measurements for multi-kiloampere 
superconducting magnet conductor, 11:6102 (J;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITES 
compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Preparation 
Influence of preparation conditions on electronic resistivity of- 
LiFeO, synthesized in molten carbonates, 11:5820 (R;US) 
Conductivity 


Electric 
Influence of preparation conditions on electronic resistivity of 
LiFeO, synthesized in molten carbonates, 11:5820 (RUS) 
FERRITIC STEELS 
Corrosion 
Corrosion of austenitic and ferritic steels in flowing lithium 
environment, 11:6793 (RA;US) 
Corrosion Resistance 
An electrochemical study of the pit initiation resistance of 
ferritic stainless steels, 11:5712 (J;US) 
Crack 
On the development of crack closure with crack advance in a 
ferritic steel, 11:5730 (J;US) 
Fabrication 
Melting and fabrication of low activation ferritic alloys for 
FFTF irradiations, 11:6785 (RA;US) 


Fracture Mechanics 
On the dev tt of crack closure with crack advance in a 
ferritic steel, 11:5730 (J;US) 
Mechanical Properties 
Corrosion of austenitic and ferritic steels in flowing lithium 
environment, 11:6793 (RA;US) 
Low activation ferritic steels, 11:6814 (RA;US) 


Properties i 
antugthanusd tehde stash saben, 11-3662 Geom 


Melting and fabrication of low activation ferritic alloys for 

FFTF irradiations, 11:6785 (RA;US) 
Microstructure 

Preliminary evaluation of microstructure and mechanical 

properties on low activation ferritic steels, 11:6786 (RA;US) 
Physical Radiation Effects 

5°Ni enrichment for fast reactor studies of helium effects, 
11:6804 (RA;US) 

— of swelling for neutron- and non-irradiated MFR 

structural materials, 11:6778 (RA;US) 

Ferritic alloy design for reduced activation, 11:6815 (RA;US) 

Irradiation effects in ferritic steels, 11:6784 (RA;US) 

Low activation ferritic steels, 11:6814 (RA;US) 

Microstructural/microcompositional analysis of normalized- 
and-tempered 9Cr-IMoVNb and 12Cr-IMoVW steels doped 
with 2 wt % nickel, 11:6780 (RA;US) 

Reduced activation ferritic steels, 11:6816 (RA;US) 

Some effects of increased helium generation on microstructure 
and swelling of nickel-doped 9Cr-IMoVNb steel irradiated 
in HFIR, 11:6781 (RA;US) 

Pitting Corrosion 
An electrochemical study of the pit initiation resistance of 
ferritic stainless steels, 11:5712 (J;US) 
Research Programs 
ADIP research at MIT: status report, 11:5822 (R;US) 
FERROMAGNETIC MATERIALS 
Neutron Diffraction 
SANS studies of micellar and magnetic fluids, 11:6680 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFIF REACTOR 
Fuel Pins 
i on fuel and structural materials development in the 
USA, 11:5346 (R;US) 


Automated reactivity anomaly surveillance in the Fast Flux 
Test Facility, 11:5295 (R;US) 
Reactor Monitoring Systems 
Automated reactivity anomaly surveillance in the Fast Flux 
Test Facility, 11:5295 (R;US) 
FIBER OPTICS 
Optical Properties 
Measuring numerical aperture and illumination distribution of 
an optical fiber: an instrument and a method, 11:6689 (R;US) 
FIELD EFFECT TRANSISTORS 
See also MOSFET 
Radi:tion Hardening 
Radiation hardness of GaAs devices, 11:6144 (R;US) 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 
See ION MICROSCOPY 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also THIN FILMS 
Photodegradation inhibitors for polyacrylonitrile/Ag 
(PAN/Ag) films. Annual report, 11:5145 (R;US) 





FILMS 
Thickness 


Thickness 
Optimum ranges for x-ray thickness measurements, 11:6129 
(R;US) 
FILTERS 


See also AIR FILTERS 
FABRIC FILTERS 
OPTICAL FILTERS 


Economics 

Development of a compact high-efficiency filter system for 

pressurized fluid-bed applications, 11:4739 (RA;US) 
Performance Testing 
Development of a compact high-efficiency filter system for 
pressurized fluid-bed applications, 11:4739 (RA;US) 

FINANCIAL MANAGMENT 

See PROGRAM MANAGEMENT 
FINE CONTROL RODS 

See REGULATING RODS 
FINGERPRINTING (OIL SPILLS) 

See OIL SPILLS 
FIRE STATIONS 

See PUBLIC BUILDINGS 
FIREDAMP 

See METHANE 
FIRES 

Computer Codes 
FIREONE/FIRETWO fire duration and severity calculation 
software, 11:6441 (R;US) 
FIREWOOD 
See WOOD FUELS 
FISCHER-TROPSCH SYNTHESIS 
Catalysts 

Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April-30 June 1984, 11:5022 (R;US) 

Improved catalysts for liquid hydrocarbon fuels from syngas. 
Fourth quarterly technical progress report, July-September 
1985, 11:5023 (R;US) 

FISHES 
See also ANADROMOUS FISHES 
Abundance 

Comprehensive cooling water study annual report. Volume 
VII: fish communities, Savannah River Plant, 11:6310 
(R;US) 

Contamination 

Concentrations of 7°’ Bi and 7°Pb-?!°Bi-?!°Po disequilibrium in 
fish, 11:6307 (J;US) 

Mercury, lead and cadmium levels in the back muscles of 
roach (Rutilus rutilus) of the northern Upper Rhine as a 
function of water level and season, 11:6433 (R;DE;In 
German) 

Habitat 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida). Striped 
mullet, 11:6272 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico). Red 
drum, 11:6273 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida). White 
mullet, 11:6274 (R;US) 

Life Cycle 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida). Striped 
mullet, 11:6272 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico). Red 
drum, 11:6273 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida). White 
mullet, 11:6274 (R;US) 

Radioactivity 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
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Temperature Effects 
Comprehensive cooling water study annual report. Volume 
VII: fish communities, Savannah River Plant, 11:6310 
(R;US) 
FISSILE MATERIALS 
Multiplication Factors 
Applications of the ANSI/ANS Standard on the storage of 
fissile materials, 11:4926 (R;US) 
Study of neutron noise from reflected, metal assemblies with 
criticality safety applications in mind, 11:5945 (R;US) 
Storage 
Applications of the ANSI/ANS Standard on the storage of 
fissile materials, 11:4926 (R;US) 
FISSION 
Liquid Drop Model 
Stability of saddle figures with respect to the mirror- 
asymmetric deformation in the liquid drop model, 11:6631 
(R;SU;In Russian) 
FISSION PRODUCT RELEASE 
Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 
Highly Enriched Uranium 
Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 
Moderately Enriched Uranium 
Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 
Radiation Doses 
Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED BED 
See PACKED BED 
FIXED MIRROR COLLECTORS 
Design 
Solar bowl research results (February 1983-May). Results on 
solar bowl technology, 11:5139 (R;US) 
Performance Testing 
Solar bowl research results (February 1983-May). Results on 
solar bowl technology, 11:5139 (R;US) 
Research Programs 
Solar bowl research results (February 1983-May). Results on 
solar bowl technology, 11:5139 (R;US) 
Stress Analysis 
Nonlinear thermoelastic stress analysis of spherically curved 
solar panels, 11:5138 (R;US) 
FLAGYL 
See METRONIDAZOLE 
FLAMES 
Combustion Kinetics 
Theoretical studies of chemical reactions: pyrolysis of 
formaldehyde, 11:5923 (R;US) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Construction 
Design, construction, and performance of a long, ground- 
based, flat-plate collector, 11:5130 (RA;US) 
Design 
Design, construction, and performance of a long, ground- 
based, flat-plate collector, 11:5130 (RA;US) 
Investigations on the use of solar energy for domestic heating 
with air, 11:5566 (R;DE;In German) 
Performance 
Design, construction, and performance of a long, ground- 
based, flat-plate collector, 11:5130 (RA;US) 
Performance of large flat-plate solar collector arrays, 11:5142 
(RA;US) 
Simulation 
Investigations on the use of solar energy for domestic heating 
with air, 11:5566 (R;DE;In German) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 





1138 / ERA-11/3 


FLORIDA 
Aquatic Ecosystems 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (South Florida). Striped 
mullet, 11:6272 (R;US) 

FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE 
Computer Calculations 

Development of a computer program for calculation of flow 
velocity in the borehole and hydraulic conductivity of the 
formation. Final report for the period 1 July 1982-30 June 
1983 (Labelled Slug Test (LST) method program), 11:6451 
(R;XA) 

Mathematical Models 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 

NMR Spectra 
Recent advances in magnetic resonance methods for flow 
measurements and analysis, 11:6159 (J;US) 
FLUE GAS 

Air Pollution Abatement 

Reduction of harmful flue-gas emissions, 11:6230 (R;US) 
Desulfurization 

Dry sorbent desulfurization, 11:4746 (R;SE;In Swedish) 

Ten years’ experience with scrubber costs, 11:5211 (BA;US) 
Heat Recovery 

State-of-the-art of high-calorific-value technology in the 
Federal Republic of Germany, 11:4895 (RA;DE;In German) 

Hot Gas Cleanup 

Acoustic agglomeration of power plant fly ash, 11:5192 
(RA;US) 

Additive effects on scrubber chemistry, 11:5189 (RA;US) 

Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 

Aerosol particle precharger and an SO: reactor using energetic 
electrons, 11:5191 (RA;US) 

Combined NO/sub x//SO/sub x/ removal with ZnO in a 
spray dryer and fabric filter (bench-scale tests), 11:5196 
(RA;US) 

Development of combined NO/sub x//SO/sub x/ 
environmental control technology, 11:5188 (RA;US) 

Development of a simultaneous NO/sub x/-SO:2 flue gas 
removal process with the use of metal-exchanged zeolites, 
11:5197 (RA;US) 

Evaluation of the NOXSO combined NO/sub x//SO2 
treatment process, 11:5203 (RA;US) 

Experimental study of charged particle nucleation, 11:5193 
(RA;US) 

Extended abstract combined SO/sub x//NO/sub x/ particulate 
flue gas cleanup, 11:5201 (RA;US) 

Flue gas cleanup program at the Pittsburgh Energy 
Technology Center, 11:5187 (RA;US) 

Furnace injection of pressure hydrated lime for SO2 control, 
11:5200 (RA;US) 

Modelling and assessment of advanced processes for integrated 
environmental control of coal-fired power plants, 11:5198 
(RA;US) 

PETC fluidized-bed copper oxide process for combined 
SO2/NO/sub x/ flue gas cleanup, 11:5204 (RA;US) 

Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 11:5199 (RA;US) 

Spray dryer/electron beam removal of SO2 and NO/sub x/ 
from flue gas, 11:5202 (RA;US) 

Sulf-X FGD process, 11:5195 (RA;US) 

Thermodynamic data for SO/sub x/-NO/sub x/ removal 
systems, 11:5190 (RA;US) 

Sulfar Content 

Sulfur measurements at coal/wood fired cogeneration plants, 

11:4836 (R;SE;In Swedish) 
FLUID FLOW 


See also GAS FLOW 
INCOMPRESSIBLE FLOW 
TRANSITION FLOW 
TWO-PHASE FLOW 


Nonlinear Problems 
Nor linear stability control and secondary bifurcation, 11:6007 
(K;US) 
Stability 
Nonlinear stability control and secondary bifurcation, 11:6007 


See also STEAM INJECTION 
Bench-Scale Experiments 
Laboratory apparatus and operating procedures for 
determining the long-term environmental fate of EOR 
chemicals and other waste fluids, 11:4854 (R;US) 
Reagents 
Laboratory apparatus and operating procedures for 
determining the long-term environmental fate of EOR 
chemicals and other waste fluids, 11:4854 (R;US) 


FLUIDIZED BED 


See FLUIDIZED BEDS 


FLUIDIZED BED BOILERS 


Air Pollution 

Industrial fluidized-bed boiler cogeneration system at Mitsui 
Aluminium Co., Ltd., Wakamatsu Works, Japan, 11:4804 
(RA;US) 

Operating experience of circulating fluidized-bed boilers, 
11:4803 (RA;US) 

Air Pollution Abatement 

Atmospheric fluidized bed combustors for solid fuels, 11:6045 
(R;US) 

Air Pollution Control 

Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 

Baffled Tubes 

Novel in-bed heat transfer tube capable of decreasing thermal 

flux linearly with load turndown, 11:4776 (RA;US) 
Baffles 

Improved fluid-bed combustor efficiencies through freeboard 

internals, 11:4775 (RA;US) 
Calculation Methods 

Determination of boiler efficiency for fluidized-bed steam 

generators, 11:4821 (RA;US) 
Combustion Kinetics 

Evaluation of freeboard combustion in a fluidized-bed 

combustor, 11:4825 (RA;US) 
Coordinated Research Programs 

Evaluation of freeboard combustion in a fluidized-bed 

combustor, 11:4825 (RA;US) 
Design 

Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 

Commercial application of an atmospheric fluidized-bed steam 
plant, 11:4806 (RA;US) 

First 10,000 hours of operation of the Wormser grate at 
Amarillo, 11:4774 (RA;US) 

Industrial fluidized-bed boiler cogeneration system at Mitsui 
Aluminium Co., Ltd., Wakamatsu Works, Japan, 11:4804 
(RA;US) 

Modelling and experience of large-diameter in-bed coils in a 
once-through boiler, 11:4778 (RA;US) 

New technology for fluidized-bed combustion of coal-water 
mixture and low-grade washing sludge, 11:4770 (RA;US) 

Operating experience with Babcock Fluidburn fluidized-bed 
boilers, 11:4800 (RA;US) 

Operating experience with Gibson Wells modular water tube 
boilers, 11:4801 (RA;US) 

Operating experience of circulating fluidized-bed boilers, 
11:4803 (RA;US) 

Studies on jet dispersion from the CERCHAR FBC 
fluidization grid (Fluidized bed combustion), 11:4780 
(RA;US) 

Desuifurization 

Forecasting sorbent requirements for PFBC systems 
(Pressurized fluidized bed combustion), 11:4813 (RA;US) 

Interpretation of PFBC sulfur-removal data (Pressurized 
fluidized bed combustion), 11:4811 (RA;US) 





FLUIDIZED BED BOILERS 
Desuifurization 


Performance of candidate PFB sorbents for use in south 
Florida (Pressurized fluidized bed), 11:4812 (RA;US) 
Economic Analysis 
Parametric analysis of staged fluid-bed combustion, 11:4818 
(RA;US) 


Commercial application of an atmospheric fluidized-bed steam 
plant, 11:4806 (RA;US) 

Fluidized bed at Midwest Solvents Company - the economic 
edge, 11:4807 (RA;US) 

Efficiency 

Determination of boiler efficiency for fluidized-bed steam 
generators, 11:4821 (RA;US) 

Fluidized-bed combustion of coals and alternative fuels, 
11:4772 (RA;US) 

Improved fluid-bed combustor efficiencies through freeboard 
internals, 11:4775 (RA;US) 

Utilization of low-grade Korean anthracite in a fluidized-bed 
boiler, 11:4797 (RA;US) 


Impacts 

Fluidized-bed combustion of coals and alternative fuels, 

11:4772 (RA;US) 
Failure Mode Analysis 

Modelling and experience of large-di 

once-through boiler, 11:4778 (RA;US) 
Filters 

Development of a compact high-efficiency filter system for 
pressurized fluid-bed applications, 11:4739 (RA;US) 

Fuel Feeding Systems 

Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant (Atmospheric fluidized bed combustion), 
11:4777 (RA;US) 

Effects of volatile evolution and combustion on the design of 
coal feeding system in atmospheric fluidized-bed combustors, 
11:4781 (RA;US) 

Heat 

Vertical heat exchangers for steam generation in PFB boilers 

(Pressurized fluidized bed), 11:4791 (RA;US) 
Heat Transfer 

Evaluation of freeboard combustion in a fluidized-bed 
combustor, 11:4825 (RA;US) 

Modelling and experience of large-diameter in-bed coils in a 
once-through boiler, 11:4778 (RA;US) 

Utilization of low-grade Korean anthracite in a fluidized-bed 
boiler, 11:4797 (RA;US) 


in-bed coils in a 


Studies on jet dispersion from the CERCHAR FBC 
fluidization grid (Fluidized bed combustion), 11:4780 
(RA;US) 

Load Management 

Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 

Novel in-bed heat transfer tube capable of d 
flux linearly with load turndown, 11:4776 (RA;US) 

Materials 

Corrosion/erosion test in a 4 MW atmospheric fluidized bed 

boiler, 11:5183 (J;US) 


thermal 


Operation 
Atmospheric fluidized bed combustors for solid fuels, 11:6045 
(R;US) 
Burning multiple fuels and following load in the 
Engineering 


Lurgi/Combustion 
11:4808 (RA;US) 

Industrial fluidized-bed boiler cogeneration system at Mitsui 
Aluminium Co., Ltd., Wakamatsu Works, Japan, 11:4804 
(RA;US) 

Operating experience with Babcock Fluidburn fluidized-bed 
boilers, 11:4800 (RA;US) 

Operating experience with Gibson Wells modular water tube 
boilers, 11:4801 (RA;US) 

Operating experience of circulating fluidized-bed boilers, 

11:4803 (RA;US) 


circulating fluid-bed boiler, 


First 10,000 hours of operation of the Wormser grate at 
Amarillo, 11:4774 (RA;US) 
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Fluidized-bed steam generators burning low-grade fuels: 
operating experience, 11:4771 (RA;US) 
Fluidized-bed combustion of coals and alternative fuels, 
11:4772 (RA;US) 
Griffin Industries operating experi with an FBC 
burning boiler (Fluidized bed combustion), 11:4798 (RA;US) 
Industrial fluidized-bed boiler cogeneration system at Mitsui 
Aluminium Co., Ltd., Wakamatsu Works, Japan, 11:4804 
(RA;US) 
Operating experience with Babcock Fluidburn fluidized-bed 
boilers, 11:4800 (RA;US) 
Operating experience with Gibson Wells modular water tube 
boilers, 11:4801 (RA;US) 
Operating experience of circulating fluidized-bed boilers, 
11:4803 (RA;US) 
Performance of an FBC boiler burning coal rejects (Fluidized 
bed combustion), 11:4769 (RA;US) 
Pollution control performance of a dual-bed fluidized-bed 
combustor, 11:4753 (RA;US) 
Performance Testing 
Studies on jet dispersion from the CERCHAR FBC 
fluidization grid (Fluidized bed combustion), 11:4780 
(RA;US) 
Probes 
Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 
Technology Assessment 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
New developments in fluidized-bed shell boilers, 11:4819 
(RA;US) 
Parametric analysis of staged fluid-bed combustion, 11:4818 
(RA;US) 
FLUIDIZED BED REFUSE GASIFICATION 
Feasibility Studies 
Reaction kinetics and physical mechanisms of ash 
tion. Progress report, November 24, 1984- 
February 23, 1985 , 11:4693 (R;US) 
FLUIDIZED BEDS 
Flow Models 
Effect of fluidized-bed operating parameters on solids 
segregation, 11:4823 (RA;US) 
Experimental study of bubble motion characteristics in the 
fluidized bed with broad size distribution, 11:4832 (RA;US) 
Solids circulation pattern and particles mixing in a large jetting 
fluidized bed, 11:6006 (R;US) 
Three-phase fluidization of polydisperse beads, 11:6019 (J;US) 
Fluid Flow 
Solids circulation pattern and particles mixing in a large jetting 
fluidized bed, 11:6006 (R;US) 
Fluid Mechanics 
Dead zone over a horizontal tube immersed in a fluidized bed, 
11:4822 (RA;US) 
Effect of fluidized-bed operating parameters on solids 
segregation, 11:4823 (RA;US) 
Experimental study of bubble motion characteristics in the 
fluidized bed with broad size distribution, 11:4832 (RA;US) 
Solids mixing in an expanded top fluid bed, 11:5894 (J;US) 
Fluidization 
Gas fluidization of solids in a stationary liquid, 11:6020 (J;US) 
Three-phase fluidization of polydisperse beads, 11:6019 (J;US) 
Gas Flow 
The effect of system pressure on the transport disengaging 
height (TDH) above bubbling gas-fluidized beds, 11:6022 
G;US) 
Heat Transfer 
Bed-to-tube heat exchange coefficients in a small, fine- 
particled, cold fluidized bed, 11:4824 (RA;US) 
Heat transfer from horizontal tube bundles in a gas-fluidized 
bed, 11:4826 (RA;US) 
Mixing 
Solids circulation pattern and particles mixing in a large jetting 
fluidized bed, 11:6006 (R;US) 
Solids mixing in an expanded top fluid bed, 11:5894 (J;US) 
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Multiphase Flow 
Three-phase fluidization of polydisperse beads, 11:6019 (J;US) 
Pneumatic Transport 
Explorations into thermodynamic analogies and critical points 
in reference to gas-solid transport, 11:6021 (J;US) 
Pressure Effects 
The effect of system pressure on the disengaging 
height (TDH) above bubbling gas-fluidized beds, 11:6022 
(J;US) 


Effect of fluidized-bed operating parameters on solids 
segregation, 11:4823 (RA;US) 


Explorations into thermodynamic analogies and critical points 
in reference to gas-solid transport, 11:6021 (J;US) 
Two-Phase Flow 
Explorations into thermodynamic analogies and critical points 
in reference to gas-solid transport, 11:6021 (J;US) 
FLUIDIZED-BED COMBUSTORS 
Air Pollution 
Combustion of coal-water slurries and coal tailings in a 
fluidized bed, 11:4768 (RA;US) 
Gas and alkali emissions from pressurized fluidized-bed 
combustion of lignite, 11:4751 (RA;US) 
Air Pollution Abatement 
Atmospheric fluidized bed combustors for solid fuels, 11:6045 
(R;US) 
Air Pollution Monitoring 
SOs measurements at the Grimethorpe PFBC facility 
(Pressurized fluidized bed coatiadiniy 11:4750 (BAUS) 
Alloys 
Corrosive environment in the fluidized-bed coal combustor, 
11:4782 (RA;US) 
Calculation Methods 
Universal correlation of combustion efficiency for fluidized-bed 
combustors, 11:4829 (RA;US) 
Combustion Kinetics 
Circulating multistage fluidized-bed combustor design concept, 
11:4815 (RA;US) 
Combustion of feedlot manure in fluidized beds, 11:5031 
(RA;US) 
In-bed oxygen measurements in a commercial-size AFBC 
(Atmospheric fluidized bed combustor), 11:4792 (RA;US) 
Corrosion 
Materials studies at the IEA Grimethorpe PFBC experimental 
facility (Pressurized fluidized bed combustion), 11:4786 
(RA;US) 
Use of solid-state electrochemical probes for characterization 
of fluidized-bed environments, 11:4790 (RA;US) 
Demonstration Programs 
CEGB/NCB program on PFBC (Central Electricity 
Generating Board/National Coal Board program on 
pressurized fluidized bed combustion), 11:4805 (RA;US) 
Denitrification 
Fate of fuel bond nitrogen within fluidized-bed combustor 
under staged air firing, 11:4810 (RA;US) 
Simultaneous removal of SO:, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 
Design 
Application of a twin fluidized-bed reactor for 
11:4700 (RA;US) 
Circulating multistage fluidized-bed combustor design concept, 
11:4815 (RA;US) 
Generation of high-tem; 
furnaces, 11:4701 (RA;US) 
Multistage fluidized beds with underflow downcomer: 
characteristics and application possibility, 11:4816 (RA;US) 
Desulfurization 
Alkali-alumina sorbents for regenerable SO. removal in 
fluidized-coal combustion, 11:4740 (RA;US) 
Coal-limestone-water slurry testing in atmospheric fluidized- 
bed combustion, 11:4799 (RA;US) 
Combustion of coal-water slurries and coal tailings in a 
fluidized bed, 11:4768 (RA;US) 


FLUIDIZED-BED COMBUSTORS 
Performance 


Mass transfer in a fluidized-bed combustor with sulfur 
retention by a model sorbent consisting of large particles, 
11:4809 (RA;US) 

Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 

Economics 
ing multistage fluidized-bed combustor design concept, 
11:4815 (RA;US) 
Efficiency 

Coal-limestone-water slurry testing in atmospheric fluidized- 
bed combustion, 11:4799 (RA;US) 

Combustion of coal-water slurries and coal tailings in a 
fluidized bed, 11:4768 (RA;US) 

Effect of fly ash recycle ratio on combustion efficiency for 
various coal types, 11:4828 (RA;US) 

New technology for fluidized-bed combustion of coal-water 
mixture and low-grade washing sludge, 11:4770 (RA;US) 

Universal correlation of combustion efficiency for fluidized-bed 
combustors, 11:4829 (RA;US) 

Erosion 

In-bed erosion in atmospheric fluidized-bed combustors, 
11:4784 (RA;US) 

Materials studies at the IEA Grimethorpe PFBC experimental 
facility (Pressurized fluidized bed combustion), 11:4786 
(RA;US) 

Tube wastage mechanisms in fluidized-bed combustion systems, 
11:4785 (RA;US) 

Filters 

Development of a compact high-efficiency filter system for 

pressurized fluid-bed applications, 11:4739 (RA;US) 
Fluid Mechanics 

Measurements of bubble behavior in a pressurized fluidized bed 
burning coal, using capacitance probes. Part II, 11:4793 
(RA;US) 

Multistage fluidized beds with underflow downcomer: 
characteristics and application possibility, 11:4816 (RA;US) 

Tube wastage mechanisms in fluidized-bed combustion systems, 
11:4785 (RA;US) 

Fuel Feeding Systems 

Effects of volatile evolution and combustion on the design of 
coal feeding system in atmospheric fluidized-bed combustors, 
11:4781 (RA;US) 

Multiple port loss-in-weight weigh feeder for delivery of 
material to the fluid-bed combustor, 11:4831 (RA;US) 

Heat Exchangers 

Analysis of metal loss from heat exchangers in fluidized-bed 
combustors, 11:4789 (RA;US) 

Cold model studies of PFBC tube erosion 
fluidized bed combustor), 11:4783 (RA;US) 


Hot Gas Cleanup 
pressure electrostatic 


Use of high- temperature/high- 
for pressurized fluidized-bed combustion, 
11:4743 (RA;US) 
Mass Transfer 
Mass transfer in a fluidized-bed combustor with sulfur 
retention by a model sorbent consisting of large particles, 
11:4809 (RA;US) 
Materials 
Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 


Operation 

Atmospheric fluidized bed combustors for solid fuels, 11:6045 
(R;US) 

Generation of high-temperature 
furnaces, 11:4701 (RA;US) 

Performance of Conoco’s prototype MS-FBC oil field steam 
generator (Multi-Solid Fluidized Bed Combustion), 11:4802 
(RA;US) 


gas from fluidized-bed 


Combustion of coal-water slurries and coal tailings in a 
fluidized bed, 11:4768 (RA;US) 

Combustion of feedlot manure in fluidized beds, 11:5031 
(RA;US) 

Generation of high- 


temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 





FLUIDIZED-BED COMBUSTORS 
Performance 


New technology for fluidized-bed combustion of coal-water 
mixture and low-grade washing sludge, 11:4770 (RA;US) 
Performance of Conoco’s prototype MS-FBC oil field steam 
generator (Multi-Solid Fluidized Bed Combustion), 11:4802 
(RA;US) 
Performance Testing 
Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 
Coal-limestone-water slurry testing in atmospheric fluidized- 
bed combustion, 11:4799 (RA;US) 
Exploratory study of pulsed atmospheric fluidized-bed 
combustion, 11:4817 (RA;US) 
Gasification and staged combustion for low air emissions from 
sludge-derived fuel, 11:5029 (RA;US) 
Stokers 
Considerations concerning coal spreader stokers for 
atmospheric fluidized-bed combustors, 11:4779 (RA;US) 
Technology Assessment 
Exploratory study of pulsed atmospheric fluidized-bed 
combustion, 11:4817 (RA;US) 
Low-temperature combustion of alternate fuels in circulating 
fluidized beds, 11:4830 (RA;US) 
MWK circulating multistage FBC, 11:4820 (RA;US) 
FLUIDS 
Not for BODY FLUIDS. 
See also DISPLACEMENT FLUIDS 


GEOTHERMAL FLUIDS 
LIQUIDS 


Equations of State 
Equation of state of the classical hard-disk fluid, 11:6530 (J;US) 
FLUID-STRUCTURE INTERACTIONS 
Nonlinear Problems 
Nonlinear stability control and secondary bifurcation, 11:6007 
(R;US) 


Programs 
Nonlinear stability control and secondary bifurcation, 11:6007 
(R;US) 
Risk Assessment 
Comparison of CORCON-MOD!1 predictions with 
experimental melt temperature histories, 11:5479 (R;US) 
FLUORESCENCE SPECTROSCOPY 
On-Line Systems 
Uranium determination on-line using Remote Fiber 
Fluorimetry, 11:5867 (R;US) 
FLUORIMETERS 


Automation of a remote fiber fluorimetry system, 11:5938 
(R;US) 
Fiber Optics 
Automation of a remote fiber fluorimetry system, 11:5938 
(R;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINE 


Fluorine and chlorine emissions from FBC enrichments in fly 
ash and filter dust (Fluidized bed combustor), 11:4752 
(RA;US) 
FLUORINE 18 
Radiochemistry 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORITE 
Diffusion 
Ionic conductivity and tracer diffusion in a lattice containing 
random traps, 11:5848 (J;GB) 
Tonic Conductivity 
Tonic conductivity and tracer diffusion in a lattice containing 
random traps, 11:5848 (J;GB) 
FLUOROD 
See RPL DOSEMETERS 
FLUORODEOXYURIDINE 
See FUDR 
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FLY ASH 
Absorption Spectroscopy 

Comprehensive elemental analysis of coal and fly ash, 11:4734 

(BA;US) 
Agglomeration 

Acoustic agglomeration of power plant fly ash, 11:5192 
(RA;US) 

Reaction kinetics and physical mechanisms of ash 
agglomeration. Progress report, November 24, 1984- 
February 23, 1985 , 11:4693 (R;US) 

Air Pollution Abatement 

Economics of nitrogen oxides, sulfur oxides, and ash control 
systems for coal-fired utility power plants. Final report, 
January 1981-January 1985, 11:5209 (R;US) 

Carcinogen Screening 

Chemical and toxicological analysis of organic extracts from 
fluidized-bed and pulverized coal combustion fly ash, 
11:4843 (RA;US) 

Chemical Analysis 

Chemical and toxicological analysis of organic extracts from 
fluidized-bed and pulverized coal combustion fly ash, 
11:4843 (RA;US) 

Comprehensive elemental analysis of coal and fly ash, 11:4734 
(BA;US) 

Chemical Properties 

Chemical and physical properties of fly ashes, 11:4744 (R;SE;In 

Swedish) 
Emission Spectroscopy 

Comprehensive elemental analysis of coal and fly ash, 11:4734 
(BA;US) 

Ion Selective Electrode Analysis 

Comprehensive elemental analysis of coal and fly ash, 11:4734 
(BA;US) 

Mutagen Screening 

Chemical and toxicological analysis of organic extracts from 
fluidized-bed and pulverized coal combustion fly ash, 
11:4843 (RA;US) 

Nucleation 

Experimental study of charged particle nucleation, 11:5193 

(RA;US) 
Physical Properties 

Chemical and physical properties of fly ashes, 11:4744 (R;SE;In 

Swedish) 
Reaction Kinetics 

Reaction kinetics and physical mechanisms of ash 
agglomeration. Progress report, November 24, 1984- 
February 23, 1985 , 11:4693 (R;US) 

Recycling 

Effect of fly ash recycle ratio on combustion efficiency for 

various coal types, 11:4828 (RA;US) 
Removal 

Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 

Waste Product Utilization 
Fly ash as filler in paper, 11:5640 (R;SE;In Swedish) 
X-Ray Fluorescence Analysis 

Comprehensive elemental analysis of coal and fly ash, 11:4734 
(BA;US) 

FLYWHEEL ENERGY STORAGE 
Feasibility Studies 
Fixed-base flywheel systems for electric utility applications, 
11:5184 (BA;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Computerized Control Systems 
Final report on the FMIT Control System, 11:6824 (R;US) 
FNR REACTOR 
Reactor Cores 

Measurements of the HEU and LEU in-core spectra at the 
Ford Nuclear Reactor, 11:5372 (RA;US) 

Operating experience, measurements, and analysis of the LEU 
whole core demonstration at the FNR, 11:5367 (RA;JP) 
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Operational impacts of low enrichment uranium fuel 
conversion on the Ford Nuclear Reactor, 11:5371 (RA;US) 
Reactor Kinetics 
Measurements of the HEU and LEU in-core spectra at the 
Ford Nuclear Reactor, 11:5372 (RA;US) 
Reactor Operation 
Operating experience, measurements, and analysis of the LEU 
whole core demonstration at the FNR, 11:5367 (RA;JP) 
FOAMS 
Rheology 
Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 
Stability 
Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 
Surface Tension 
Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 
FOG 
Atmospheric Chemistry 
Atmospheric liquid water as a reaction medium, 11:6206 
(RA;US) 
Sulfur Compounds 
Sulfur chemistry in clouds, fog and rain, 11:6208 (RA;US) 
FOILS 
Thinner than PLATES or SHEETS. 
Ablation 
Photon ablation of conductor surfaces in imploding foil diodes 
- a simple model, 11:6845 (BA;US) 
Implosions 
Photon ablation of conductor surfaces in imploding foil diodes 
- a simple model, 11:6845 (BA;US) 
Physical Radiation Effects 
Photon ablation of conductor surfaces in imploding foil diodes 
- a simple model, 11:6845 (BA;US) 
FOOD CHAINS 
Temperature Effects 


Comprehensive cooling water study annual report. Volume VI: 


lower food chain communities, Savannah River Plant, 
11:6309 (R;US) 
FOOD INDUSTRY 
Accounting 
Efficient utilization of energy in bakeries, 11:5611 (R;DE;In 
German) 
Conservation 
Efficient utilization of energy in bakeries, 11:5611 (R;DE;In 
German) 
FORAMINIFERA 
Contamination 
Heavy metal content in the ecosystem of the Deutsche Bucht 
with special reference to recent-marine benthic foraminifers, 
11:6432 (R;DE;In German) 
FORD NUCLEAR REACTOR 
See FNR REACTOR 
FOREST LITTER 
Natural organic debris on the forest floor. 
Contamination 
Metal pollution in forest soils. Biological effects, 11:6258 
(R;SE;In Swedish) 
Decomposition 
Metal pollution in forest soils. Biological effects, 11:6258 
(R;SE;In Swedish) 
FORESTS 
Contamination 
Metal poilution in forest soils. Biological effects, 11:6258 
(R;SE;In Swedish) 


Liming effects on soil chemistry in forest stands, 11:6256 
(R;SE;In Swedish) 
FORMALDEHYDE 
Chemical Reactions 
Reaction of formaldehyde and nitric acid in a remotely 
operated thermosiphon evaporator, 11:5879 (R;US) 
Combustion Kinetics 
Theoretical studies of chemical reactions: pyrolysis of 
formaldehyde, 11:5923 (R;US) 


Concentration 
Preliminary evaluation of formaldehyde mitigation studies in 
unoccupied research homes, 11:6223 (R;US) 
Pyrolysis 
Theoretical studies of chemical reactions: pyrolysis of 
formaldehyde, 11:5923 (R;US) 
Sinks 
Preliminary evaluation of formaldehyde mitigation studies in 
unoccupied research homes, 11:6223 (R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATION 
See SYNTHESIS 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORSCHUNGSREAKTOR MUENCHEN 
See FRM REACTOR 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FORT ST, VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 


Arsenic 
Speciation of inorganic arsenic and organoarsenic compounds 
in fossil-fuel precursors and products, 11:6474 (R;US) 


Speciation of inorganic arsenic and organoarsenic compounds 

in fossil-fuel precursors and products, 11:6474 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

Economics of nitrogen oxides, sulfur oxides, and ash control 
systems for coal-fired utility power plants. Final report, 
January 1981-January 1985, 11:5209 (R;US) 

Emission from plants using coal, oil, peat or wood, 11:6225 
(R;SE;In Swedish) 

Low NOx firing system for tangentially coal-fired boilers: 
applications guideline manual. User Manual, August 1981- 
March 1984, 11:5210 (R;US) 

Air Samplers 

Legionnaires’ disease bacteria in power plant coc ’~< systems: 

downtime report. Final report, 11:6373 (R;US) 
Boiler Fuels 

Power plant performance: Assessing the impact of coal quality, 

11:5186 (J;US) 
Boilers 

Dissimilar-weld failure analysis and development program. 
Volume 2. Metallurgical characteristics. Final report, 
11:5181 (R;US) 

Low NOx firing system for tangentially coal-fired boilers: 
applications guideline manual. User Manual, August 1981- 
March 1984, 11:5210 (R;US) 

Flue Gas 

Additive effects on scrubber chemistry, 11:5189 (RA;US) 

Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 

Aerosol particle precharger and an SO: reactor using energetic 
electrons, 11:5191 (RA;US) 

Combined NO/sub x//SO/sub x/ removal with ZnO in a 
spray dryer and fabric filter (bench-scale tests), 11:5196 
(RA;US) 

Development of combined NO/sub x//SO/sub x/ 
environmental control technology, 11:5188 (RA;US) 





FOSSIL-FUEL POWER PLANTS 
Flue Gas 


Development of a simultaneous NO/sub x/-SO: flue gas 
removal process with the use of metal-exchanged zeolites, 
11:5197 (RA;US) 

Evaluation of the NOXSO combined NO/sub x//SO2 
treatment process, 11:5203 (RA;US) 

Extended abstract combined SO/sub x//NO/sub x/ particulate 
flue gas cleanup, 11:5201 (RA;US) 

Flue gas cleanup program at the Pittsburgh Energy 
Technology Center, 11:5187 (RA;US) 

Furnace injection of pressure hydrated lime for SO2 control, 
11:5200 (RA;US) 

Modelling and assessment of advanced processes for integrated 
environmental control of coal-fired power plants, 11:5198 
(RA;US) 

PETC fluidized-bed copper oxide process for combined 
SO./NO/sub x/ flue gas cleanup, 11:5204 (RA;US) 

Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 11:5199 (RA;US) 

Spray dryer/electron beam removal of SO2 and NO/sub x/ 
from flue gas, 11:5202 (RA;US) 

Sulf-X FGD process, 11:5195 (RA;US) 

Thermodynamic data for SO/sub x/-NO/sub x/ removal 
systems, 11:5190 (RA;US) 

Fly Ash 

Acoustic agglomeration of power plant fly ash, 11:5192 
(RA;US) 

Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 

Experimental study of charged particle nucleation, 11:5193 
(RA;US) 

Scrubbers 


Ten years’ experience with scrubber costs, 11:5211 (BA;US) 


Dissimilar-weld failure analysis and development program. 
Volume 2. Metallurgical characteristics. Final report, 
11:5181 (R;US) 

FRACTURE MECHANICS 
Research Programs 

Size effect in J/sub i/ and the size limitations of the J/sub IC/ 

test, 11:6026 (TJ;GB) 
FRACTURE PROPERTIES 
Testing 
Size effect in J/sub i/ and the size limitations of the J/sub IC/ 
test, 11:6026 (TJ;GB) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURES 
Meetings 

Second international conference on fundamentals of fracture. 

Program and abstract book. Summaries, 11:5678 (R;US) 
Spatial Distribution 
A microstructural interpretation of the fracture strain and 
characteristic fracture distance, 11:5747 (J;US) 
FRAGMENTS (DECAY) 
See DECAY 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Power Distribution Systems 

Low voltage electricity distribution. 7. Computerized system 
for low-voltage (commercial and engineering) operations 

management, 11:5213 (TJ;GB) 


Synchrotrons 
European X-ray facility (ESRF) and the VUV project at 
Orsay (SUPER ACO), 11:6074 (RA;BR) 
FREE ELECTRON LASERS 
Accelerators 
Fundamentals of accelerators for single-pass free electron 
lasers, 11:6000 (BA;US) 
Technical problems in the construction of wigglers and 
undulators for free electron lasers, 11:6001 (BA;US) 
Compton Effect 
A three-dimensional calculation of electron energy loss in a 
variable parameter free-electron laser, 11:6003 (BA;US) 
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FEL development program at Los Alamos scientific 
laboratory, 11:6002 (BA;US) 
Design 
Fundamentals of accelerators for single-pass free electron 
lasers, 11:6000 (BA;US) 
Report of the storage ring design group, 11:5991 (J;US) 
Some comments on the design of electron storage rings for 
free electron lasers, 11:5984 (J;US) 
Technical problems in the construction of wigglers and 
undulators for free electron lasers, 11:6001 (BA;US) 
Energy Losses 
A three-dimensional calculation of electron energy loss in a 
variable parameter free-electron laser, 11:6003 (BA;US) 
Extreme Ultraviolet Radiation 
Collective instabilities and high-gain regime free electron laser, 
11:5990 (J;US) 
Linac-driven XUV free-electron laser, 11:5987 (J;US) 
Short wavelength optics for future free electron lasers, 11:5993 
G3;US) 
Some comments on the design of electron storage rings for 
free electron lasers, 11:5984 (J;US) 
Transverse Optical Klystron experiment at NSLS: Laser 
-harmonics into the XUV, 11:5986 (J;US) 
Working group summary: New technologies, 11:5992 (J;US) 
Far Ultraviolet Radiation 
XUV/VUV free-electron laser oscillator, 11:5981 (J;US) 
Feasibility Studies 
Linac-driven XUV free-electron laser, 11:5987 (J;US) 
Gain 
Free electron laser with versatile polarization capability, 
11:5989 (J;US) 
Instability 
Collective instabilities and high-gain regime free electron laser, 
11:5990 (J;US) 
Laser Mirrors 
Layered synthetic microstructures: Potential for application in 
free electron laser development, 11:5985 (J;US) 
Short wavelength optics for future free electron lasers, 11:5993 
GUS) 
Magnets 
Working group summary: New technologies, 11:5992 (J;US) 


Collective instabilities and high-gain regime free electron laser, 
11:5990 (J;US) 

First operation of a storage ring free-electron laser, 11:6109 
(RA;BR) 

Free electron laser with versatile polarization capability, 
11:5989 (J;US) 

Some comments on the design of electron storage rings for 
free electron lasers, 11:5984 (J;US) 

Working group summary: New technologies, 11:5992 (J;US) 

Oscillations 


Comparison of the results of theoretical calculations with 
experimental measurements from the Los Alamos free- 
electron laser oscillator experiment, 11:5976 (R;US) 


Physics 
Physics of the free electron laser, 11:5999 (BA;US) 
Polarization 
Free electron laser with versatile polarization capability, 
11:5989 (J;US) 
Power Range 10-100 kW 
Linac-driven XUV free-electron laser, 11:5987 (J;US) 
Research Programs 
FEL development program at Los Alamos scientific 
laboratory, 11:6002 (BA;US) 
Soft X Radiation 
Generation of intense coherent soft X-ray with electron 
microbunches induced and frozen by lasers, 11:5988 (J;US) 
Linac-driven XUV free-electron laser, 11:5987 (J;US) 
“OA wavelength optics for future free electron lasers, 11:5993 
;US) 
Transverse Optical Klystron experiment at NSLS: Laser 
harmonics into the XUV, 11:5986 (J;US) 
XUV/VUV free-electron laser oscillator, 11:5981 (J;US) 
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Storage Rings 
Some comments on the design of electron storage rings for 
free electron lasers, 11:5984 (J;US) 
Three-Dimensional Calculations 
A three-dimensional calculation of electron energy loss in a 
variable parameter free-electron laser, 11:6003 (BA;US) 
Wiggler Magnets 
Fundamentals of accelerators for single-pass free electron 
lasers, 11:6000 (BA;US) 
Technical problems in the construction of wigglers and 
undulators for free electron lasers, 11:6001 (BA;US) 
FREE RADICALS 
See RADICALS 
FRESH WATER 
Chemical Analysis 
Recommendations for sampling and analysis of trace metal in 
natural water, 11:6300 (R;SE;In Swedish) 
Corrosive Effects 
Influence of small alloying additions on the corrosion 
behaviour of steel. Concluding report, 11:5676 (R;SE;In 
Swedish) 
Multi-Element Analysis 
Report on intercomparison IAEA/W-4 of the determination of 
trace elements in simulated fresh water, 11:5871 (R;XA) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FRM REACTOR 


Design of a novel compact core with reduced enrichment for 
upgrading the research reactor Munich FRM, 11:5347 
(RA;JP) 

Reactor Cores 

Design of a novel compact core with reduced enrichment for 

upgrading the research reactor Munich FRM, 11:5347 


(RA;JP) 
Status of the compact core design for the Munich Research 
Reactor, 11:5342 (RA;US) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUDR 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

FUEL ADDITIVES 
Catalytic Effects 

Soot reduction in diesel engines by catalytic effects, 11:5654 
(BA;US) 

FUEL CELL CATALYSTS 


For commercial, residential, or electric utility use. 
Research Programs 
High-temperature solid oxide electrolyte fuel cell power 
generation system. Quarterly summary report, July 1, 1983- 
September 30, 1983, 11:5556 (R;US) 
FUEL CELLS 
Performance Testing 
Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 
Research 
Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Analyses of various for the breeder fuel cycle in the 
United States, 11:5250 (R;US) 
Cost 
Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 
Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 
FUEL ELEMENTS 


See also FUEL PINS 


FUEL PLATES 

FUEL RODS 

FUEL WIRES 

SPENT FUEL ELEMENTS 


Computerized Tomography 
LMFBR fuel bundle distortion characterization 
tomography and potting, 11:5257 (J;US) 
Deformation 


LMFBR fuel bundle distortion characterization using neutron 
tomography and potting, 11:5257 (J;US) 
Fabrication 
Fabrication of demonstration LEU fuel elements at Babcock 
and Wilcox, 11:5326 (RA;US) 
Feasibility Studies 
Study on Al-alloy or silicide LRU for DR 3 in Denmark, 
11:5376 (RA;US) 
Irradiation 
Irradiation of MEU and LEU test fuel elements in DR 3, 
11:5365 (RA;JP) 
Irradiation performance of low-enriched uranium fuel 
elements, 11:5331 (RA;US) 
Status of U-ZrH LEU fuel irradiation in the ORR, 11:5333 


Fabrication of demonstration LEU fuel elements at Babcock 
and Wilcox, 11:5326 (RA;US) 

Fuel development at CERCA status of development - Sept. 
1984, 11:5325 (RA;US) 

Irradiation testing of LEU fuels in the SILOE reactor - 
progress report, 11:5330 (RA;US) 

Irradiation performance of low-enriched uranium fuel 
elements, 11:5331 (RA;US) 

RERTR program fuel testing and demonstration - an update, 
11:5329 (RA;US) 

Some considerations about standardization, 11:5328 (RA;US) 

Status of U-ZrH LEU fuel irradiation in the ORR, 11:5333 
(RA;US) 

Study on Al-alloy or silicide LRU for DR 3 in Denmark, 
11:5376 (RA;US) 

Post-Irradiation 

Irradiation testing of full-sized, reduced-enrichment fuel 
elements, 11:5288 (RA;JP) 

Status report on the irradiation testing and post-irradiation 
examination of low-enriched UsOs-Al and UAlsub(x)-Al fuel 
element by the Netherlands Energy Research Foundation 
(ECN), 11:5290 (RA;JP) 


Reactivity 
Comparison of safety and transient behavior of a 10 
MW reactor with HEU and LEU fuels, 11:5439 (RA;JP) 
Research Programs 
Status of the German AF-program, 11:5357 (RA;JP) 
Standardization 


Some considerations about standardization, 11:5328 (RA;US) 
Testing 
RERTR program fuel testing and demonstration - an update, 
11:5329 (RA;US) 
Thermal Conduction 
Real-time simulation of thermal conduction in nuclear fuel 
elements, 11:5281 (R;US) 
Thermal Conductivity 
Real-time simulation of thermal conduction in nuclear fuel 
elements, 11:5281 (R;US) 
Thermite Process 
Study of the UsOs-Al thermite reaction and strength of reactor 
fuel tubes, 11:5361 (RA;JP) 
Transients 
Comparison of safety parameters and transient behavior of a 10 
MW reactor with HEU and LEU fuels, 11:5439 (RA;JP) 
Uranium Silicides 
Fuel development at CERCA status of development - Sept. 
1984, 11:5325 (RA;US) 
Irradiation testing of LEU fuels in the SILOE reactor - 
progress report, 11:5330 (RA;US) 
RERTR program fuel testing and demonstration - an update, 
11:5329 (RA;US) 
Some properties of U-Si alloys in the composition range Us3Si 
to UsSie, 11:5321 (RA;US) 





FUEL FABRICATION PLANTS 
Material Unaccounted For 


FUEL FABRICATION PLANTS 
Material Unaccounted For 
Licensed fuel facility status report. Volume 5, No. 2. Inventory 
difference data, July 1984-December 1984, 11:4998 (R;US) 
FUEL FEEDING SYSTEMS 
See also STOKERS 
Comparative Evaluations 

Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant (Atmospheric fluidized bed combustion), 
11:4777 (RA;US) 

Design 

Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant (Atmospheric fluidized bed combustion), 
11:4777 (RA;US) 

Effects of volatile evolution and combustion on the design of 
coal feeding system in atmospheric fluidized-bed combustors, 
11:4781 (RA;US) 

Multiple port loss-in-weight weigh feeder for delivery of 
material to the fluid-bed combustor, 11:4831 (RA;US) 

Performance 

Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant (Atmospheric fluidized bed combustion), 
11:4777 (RA;US) 

FUEL GAS 
See also NATURAL GAS 
Desulfurization 

Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 


Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 

Staged Combustion 

Gasification and staged combustion for low air emissions from 

sludge-derived fuel, 11:5029 (RA;US) 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Cocombustion 
Griffin Industries operating experience with an FBC gob- 
burning boiler (Fluidized bed combustion), 11:4798 (RA;US) 
Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
Griffin Industries operating experience with an FBC gob- 
burning boiler (Fluidized bed combustion), 11:4798 (RA;US) 
Toxicity 
EDS coal liquefaction process development. Phase V. Annual 
technical progress report, July 1, 1984-June 30, 1985, 11:4689 
(R;US) 
Ww 


feathering 
Physio-chemical changes in three oils exposed to weathering in 
field- and laboratory tests, 11:4875 (R;SE;In Swedish) 
FUEL PELLETS 
Fabrication 
Development of the DIPRES process for the fast breeder 
reactor fuel cycle, 11:4916 (R;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Fabrication 
Analyses of various options for the breeder fuel cycle in the 
United States, 11:5250 (R;US) 
Development of the DIPRES process for the fast breeder 
reactor fuel cycle, 11:4916 (R;US) 
Hydrodynamics 
User's guide to EPIC, a computer program to calculate the 
motion of fuel and coolant subsequent to pin failure in an 
LMFBR, 11:5454 (R;US) 


Analyses of various options for the breeder fuel cycle in the 
United States, 11:5250 (R;US) 
Swelling 
Experience on fuel and structural materials development in the 
USA, 11:5346 (R;US) 
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Thermal Conductivity 

HGBOUNDS: a program for gap conductance bounds of fast 

reactor fuel pins, 11:5255 (R;US) 
FUEL PLATES 
Chemical Preparation 

Comparison of the metallurgical behaviour of dispersion fuels 
with uranium silicides and UsFe as dispersants, 11:5284 
(RA;JP) 

Differential Thermal Analysis 

Reaction behavior of U/sub x/Si/sub y/ - and UsFe-Al 

dispersions, 11:5320 (RA;US) 
Dispersion Nuclear Fuels 

Postirradiation analysis of experimental uranium-silicide 
dispersion fuel plates, 11:5323 (RA;US) 

Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:5322 (RA;US) 

Fabrication 

CERCA contribution to the RERTR program status of 
development. September 1983, 11:5362 (RA;JP) 

Development of low enrichment MTR fuel at Dounreay. 
Progress report, 11:5289 (RA;JP) 

LEU fuel powder technology at Babcock and Wilcox (USA), 
11:5287 (RA;JP) 

Low enriched aluminide and silicide fuel element technology 
at B and W (USA), 11:5363 (RA;JP) 

Overview of Babcock and Wilcox involvement in the RERTR 
program, 11:5286 (RA;JP) 

Irradiation 

Irradiation behavior of uranium-silicide dispersion fuels, 

11:5283 (RA;JP) 
Moderately Enriched Uranium 

Postirradiation examination of high-U-loaded, low-enriched 
U3;Os, UAk, and UsSi test fuel plates, 11:5324 (RA;US) 

Recent status of development and irradiation performance of 
NUKEM plate type fuel elements with high uranium 
densities, 11:5327 (RA;US) 

Performance 

Recent status of development and irradiation performance of 
NUKEM plate type fuel elements with high uranium 
densities, 11:5327 (RA;US) 

Post-Irradiation Examination 

CERCA contribution to the RERTR program status of 
development. September 1983, 11:5362 (RA;JP) 

Fuel development activities of the U.S. RERTR Program, 
11:5358 (RA;JP) 

Irradiation performance on CNEA UAlsub(x) and UsOs 
miniplates, 11:5360 (RA;JP) 

Postirradiation analysis of experimental uranium-silicide 
dispersion fuel plates, 11:5323 (RA;US) 

Postirradiation examination of high-U-loaded, low-enriched 
UsOs, UAl, and UsSi test fuel plates, 11:5324 (RA;US) 

Progress report on the qualification in the reactor SILOE of 
low enriched fuels for research and test reactors, 11:5364 
(RA;JP) 

Recent status of development and irradiation performance for 
plate type fuel elements with reduced **°U enrichment at 
NUKEM, 11:5285 (RA;JP) 

Powder Metallurgy 

Comparison of the metallurgical behaviour of dispersion fuels 
with uranium silicides and UsFe as dispersants, 11:5284 
(RA;JP) 

Reaction Kinetics 

Comparison of the metallurgical behaviour of dispersion fuels 
with uranium silicides and UsFe as dispersants, 11:5284 
(RA;JP) 

Research Programs 

Fuel development activities of the U.S. RERTR Program, 

11:5358 (RA;JP) 
Stability 

Comparison of the metallurgical behaviour of dispersion fuels 
with uranium silicides and UsFe as dispersants, 11:5284 
(RA;JP) 

Uranium Silicides 

Postirradiation analysis of experimental uranium-silicide 

dispersion fuel plates, 11:5323 (RA;US) 
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Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:5322 (RA;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also MIDWEST FUEL RECOVERY PLANT 
Remote Handling Equipment 
Robotic system for process sampling, 11:4919 (R;US) 
Robots 
Robotic system for process sampling, 11:4919 (R;US) 
FUEL RODS 
Crack Propagation 
The behavior of breached boiling water reactor fuel rods on 
long-term exposure to air and argon at 598 K, 11:5229 (J;US) 
Destructive Testing 
The behavior of breached boiling water reactor fuel rods on 
long-term exposure to air and argon at 598 K, 11:5229 (J;US) 
‘abrication 


Advances in the manufacturing and irradiation of reduced 
enrichment fuels for Canadian research reactors, 11:5359 
(RA;JP) 

Reduced enrichment fuels for Canadian Research reactors - 
fabrication and performance, 11:5332 (RA;US) 

Heat Transfer 

Dry out in a vertical tube. Part II, 11:5424 (RA;US) 

Heat transfer during quench. Part I, 11:5423 (RA;US) 

Reflood behavior of rod bundles having fuel rod simulators of 
different design, 11:5422 (R;US) 

Hydraulics 

Dry out in a vertical tube. Pari II, 11:5424 (RA;US) 

Heat transfer during quench. Part I, 11:5423 (RA;US) 

Reflood behavior of rod bundles having fuel rod simulators of 
different design, 11:5422 (R;US) 


Advances in the manufacturing and irradiation of reduced 
enrichment fuels for Canadian research reactors, 11:5359 
(RA;JP) 

Moderately Enriched Uranium 
Reduced enrichment fuels for Canadian Research reactors - 
fabrication and performance, 11:5332 (RA;US) 
Performance 
Reduced enrichment fuels for Canadian Research reactors - 
fabrication and performance, 11:5332 (RA;US) 


The behavior of breached boiling water reactor fuel rods on 
long-term exposure to air and argon at 598 K, 11:5229 (J;US) 
Uranium Silicides 
Reduced enrichment fuels for Canadian Research reactors - 
fabrication and performance, 11:5332 (RA;US) 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Chemical Preparation 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 


Coal slurry conversion study on some oil-fired boilers and 
coal-oil mixture testing in a small oil-fired boiler, 11:4766 
(R;US) 

Combustion Kinetics 

Fluidized combustion of coal and coal-water siurry: a 

comparison, 11:4795 (RA;US) 
Corrosive Effects 

Coal water mixture development. Quarterly technical progress 

report, 11:5674 (R;US) 


Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 11:4760 (R;US) 
Fluidized-Bed Combustion 

Coal-limestone-water slurry testing in atmospheric fluidized- 
bed combustion, 11:4799 (RA;US) 

Combustion of coal-water slurries and coal tailings in a 
fluidized bed, 11:4768 (RA;US) 

Fluidized combustion of coal and coal-water siurry: a 
comparison, 11:4795 (RA;US) 

New technology for fluidized-bed combustion of coal-water 
mixture and low-grade washing sludge, 11:4770 (RA;US) 


Fuel Substitution 
Coal slurry conversion study on some oil-fired boilers and 
coal-oil mixture testing in a small oil-fired boiler, 11:4766 
(R;US) 
Rheology 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 
Sedimentation 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 
Stability 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 
Viscosity 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 11:4760 (R;US) 
FUEL SUPPLIES 
Space Transport 
Moon base/Mars base transportation depot, 11:6480 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL WIRES 
Computerized Tomography 
LMFBR fuel bundle distortion characterization using neutron 
tomography and potting, 11:5257 (J;US) 
FUEL-COOLANT INTERACTIONS 
Helmholtz Instability 
Review of hydrodynamic instabilities and their relevance to 
mixing in molten fuel coolant interactions, 11:5267 (R;GB) 
Rayleigh-Taylor Instability 
Review of hydrodynamic instabilities and their relevance to 
mixing in molten fuel coolant interactions, 11:5267 (R;GB) 
Reactor Safety Experiments 
Description of fractional factorial experimental design and its 
application to the molten fuel test facility, 11:5384 (R;GB) 
Development of a thermite charge container with actuated 
release for use in molten fuel coolant interaction studies, 
11:5381 (R;GB) 
Simple model of the dynamics of the MFTF rig when used for 
pool experiments, 11:5383 (R;GB) 
Simulation 
Description of fractional factorial experimental design and its 
application to the molten fuel test facility, 11:5384 (R;GB) 
Modelling transient energy release from molten fuel coolant 
interaction debris, 11:5215 (R;GB) 
Simple model of the dynamics of the MFTF rig when used for 
pool experiments, 11:5383 (R;GB) 
LS 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
WOOD FUELS 


Combustion 
Investigation of the effects of fuel composition on combustion 
characteristics in a t-63 combustor. Progress report, October 
1983-March 1985, 11:6043 (R;US) 
Ignition 
Operation SNAPPER, Nevada Proving Grounds. Project 8.5. 
Incendiary effects of atomic bomb tests on building sections 
at Yucca Flat. Report for April-June 1952, 11:6170 (R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUKUSHIMA-1 REACTOR 
Okuma, Fukushima, Japan 
Containment Buildings 
Comparison of dynamic characteristics of Fukushima Nuclear 
Power Plant containment building determined from tests and 
earthquakes, 11:5477 (R;US) 
Seismic Effects 
Comparison of dynamic characteristics of Fukushima Nuclear 
Power Plant containment building determined from tests and 
earthquakes, 11:5477 (R;US) 





Abatement 
SO, control by limestone into the furnace - an 
introductional study of reaction kinetics, 11:4835 (R;SE;In 
Swedish) 
Process Control 
Optimal control of a slab reheating urnace, 11:5586 (R;US) 
Temperature Control 
Apparatus for accurately measuring high temperatures, 11:6049 
(P;US) 
Thermal 


Efficiency 
The thermal transmission properties of high 
thermal insulation materials, 11:6050 (BA;US) 
Thermal Insulation 
The thermal transmission properties of high temperature 
thermal insulation materials, 11:6050 (BA;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


GADOLINIUM OXIDES 
Conductivity 


Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 


Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 
ALLOYS 
Chemical 


magnetic field of VsGa thin films with third element 
additions, 11:5714 (J;US) 
Field 


Critical magnetic field of VsGa thin films with third element 
additions, 11:5714 (J;US) 
Point Defects 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 


Critical magnetic field of VsGa thin films with third element 
additions, 11:5714 (J;US) 
GALLIUM ARSENIDES 
Crystal Defects 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
Molecular Beam Epitaxy 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 


Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
Optical Properties 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
Radiation Hardening 
Radiation hardness of GaAs devices, 11:6144 (R;US) 
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GALLIUM OXIDES 
Electric Conductivity 
Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 
Thermoelectric 
ical transport p of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 
GAMMA CAMERAS 


Imaging by injection of accelerated radioactive particle beams, 
11:6367 (RA;US) 
GAMMA DETECTION 
Cherenkov Counters 
Observation of the 16.7 MeV D-T fusion gamma using a gas 
Cerenkov detector, 11:6121 (R;US) 
Dose Ratemeters 


High range gamma radiation meter, 11:6120 (R;US) 
Semiconductor Detectors 


Solid state directional gamma detector, 11:6119 (R;US) 
GAMMA RADIATION 
See also PROMPT GAMMA RADIATION 
Radiation Monitoring 
Rapid measurement of spatial gamma-ray by using automobile 
(ship), 11:6263 (RA;JP;In Japanese) 
Survey Monitors 
Operation GREENHOUSE. Scientific Director’s report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.5. 
Interpretation of survey-meter data, 11:6177 (R;US) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 


Sophisticated gamma-ray data acquisition system based on an 
IBM PC/XT computer, 11:6122 (R;US) 
GAMMA SPECTROSCOPY 
Data Acquisition Systems 
Sophisticated gamma-ray data acquisition system based on an 
IBM PC/XT computer, 11:6122 (R;US) 
GARNETS 
For silicate garnets only. 
Electric Conductivity 


Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 


Properties 
Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 
GAS APPLIANCES 
Efficiency 
Development of an efficient, low-NOx domestic gas-' 


range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 


Symposium on calorific value technology, 11:4893 (R;DE;In 
German) 


Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 
Low-cost self-cleaning residential gas- oven. Annual 
report, January 1984-December 1984, 11:5569 (R;US) 
GAS CENTRIFUGES 
Technology Transfer 
Potential commercial applications of centrifuge technology, 
11:5516 (R;US) 
GAS COOLANTS 


See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR TYPE REACTORS 
GCR TYPE REACTORS 
HTGR TYPE REACTORS 
Fifth meeting of the International Working Group on Gas- 
Cooled Reactors. Summary report. Pt. 1, 11:5243 (R;XA) 
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GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
Flow Rate 
Gas fluidization of solids in a stationary liquid, 11:6020 (J;US) 
GAS FURNACES 
Waste Water 
Discharge of aqueous condensates from gas firing installations 
into public waste-water treatment plants, 11 "4899 (RA;DE;In 


German) 
GAS GENERATORS 
Design 


Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 

Generation of high-temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 


Generation of high-temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 
P 


erformance 
Generation of high-temperature gas from fluidized-bed 
furnaces, 11:4701 (RA;US) 
Performance Testing 
Application of a twin fluidized-bed reactor for 

retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 

GAS LASERS 


See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 


Far Ultraviolet Radiation 
Excitation of metastable extreme ultraviolet levels, 11:5983 
G;US) 
GAS SPILLS 
Ecological Concentration 
Numerical simulations of atmospheric releases of heavy gases 
over variable terrain, 11:4890 (BA;US) 
The modeling of dispersion of heavy gases, 11:4889 (BA;US) 
Environmental Transport 
Numerical simulations of atmospheric releases of heavy gases 
over variable terrain, 11:4890 (BA;US) 
The modeling of dispersion of heavy gases, 11:4889 (BA;US) 
Mathematical Models 
Numerical simulations of atmospheric releases of heavy gases 
over variable terrain, 11:4890 (BA;US) 
The modeling of dispersion of heavy gases, 11:4889 (BA;US) 
GAS TURBINE ENGINES 
Exhaust Gases 
Composition and photochemical reactivity of turbine-engine 
exhaust. Final report, March 1983-September 1984, 11:5650 
(R;US) 
GAS TURBINE POWER PLANTS 
Economic Analysis 
Candidate combustion turbine systems for the direct 
combustion of coal, 11:5182 (J;US) 
Feasibility Studies 
Candidate combustion turbine systems for the direct 
combustion of coal, 11:5182 (J;US) 
GAS TURBINES 
Closed-Cycle Systems 
Advanced coal-fueled combustor/heat exchanger technology 
study. Cogeneration applications. Final report, July 1978- 
April 1979, 11:4767 (R;US) 


Cogeneration 
Advanced coal-fueled combustor/heat exchanger technology 
study. Cogeneration applications. Final report, July 1978- 
April 1979, 11:4767 (R;US) 
Materials 
Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility 
fluidized bed combustion), 11:4787 (RA;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 


FLUE GAS 


Desulfurization of 10-ton retort off-gas using a Venturi 
scrubber, 11:4912 (R;US) 
GASES 
See also AIR 


Adsorption 
Study of field adsorption using pulsed-laser atom probe field 
ion microscopy. Technical *eport, April 1, 1981-March 31, 
1986, 11:5882 (R;US) 
Atmospheric Chemistry 
Overview of mass transport considerations pertinent to 
reactions of atmospheric gases in natural waters, 11:6279 
(RA;US) 
Chemical Reaction Kinetics 
Atmosphere as stockroom and pre-reactor fcr gas-liquid 
reactions, 11:6212 (RA;US) 


Further assessment of FEM3: a numerical model for the 
dispersion of heavy gases over complex terrain, 11:6240 
(R;US) 

Implosions 

Advanced concepts theory annual 1984. Memorandum 
report, January-December 1984, 11:6526 (R;US) 

SIMPLODE: an imploding gas puff plasma model. I. Neon. 
Memorandum report, 11:6525 (R;US) 

Mixing 

Cold flow mixing rates in confined, recirculating 

with oad secondary injection, 11:6014 (J;US) 
Phase Studies 


of variables used in the SOLGASMIX program, 
11:5899 GB) 


Properties 
Description of variables used in the SOLGASMIX program, 
11:5899 (J;GB) 
Two-Phase Flow 
Cold flow mixing rates in confined, recirculating 
with angular secondary injection, 11:6014 (J;US) 
GASOLINE 
Chemical Reaction Yield 
Catalyst and reactor development for a liquid phase Fischer- 
Tropsch process. Quarterly technical progress report, 1 
April-30 June 1984, 11:5022 (R;US) 


Synthesis 
Conversion of coal to synthetic gasoline and other distillate 
fuels. Final report, May 1976-June 1982, 11:4691 (R;US) 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 10, for the 
period July 1979 through September 1979, 11:4690 (R;US) 
GATING CIRCUITS 
Switches 
plate intensified x-ray spectrometers, 11:6153 (R;US) 
GCFR TYPE REACTORS 
Reactor Safety 
Nuclear reactor safety. Quarterly 
December 31, 1979, 11:5455 (RUS) 
GCR TYPE REACTORS 
Reactor Components 
Method for fabricating wrought components for high- 
temperature gas-cooled reactors and product, 11:5247 (P;US) 
GELS 
Diffusion 
QNS measurements of water in biological and model systems, 
11:5858 (J;US) 
LOCI 


progress report, October 1- 


See GENES 
GENE RECOMBINATION 
Temperature Effects 
Characterization of RADSS, 11:6413 (RA;US) 





GENERATORS (RADIOISOTOPE) 
Biological Functions 


GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Biological Functions 
Cloning of the rad50 gene and of an allele-specific suppressor 
of rad50, 11:6349 (RA;US) 
GENITALS (FEMALE) 
See FEMALE GENITALS 
GENITALS (MALE) 
See MALE GENITALS 
GEOLOGIC FORMATIONS 
Gravity Surveys 
Gravity and magnetic evidence for a granitic intrusion near 
Wahmonie Site, Nevada Test Site, Nevada, 11:6450 (J;US) 
Hydraulic Conductivity 
Development of a computer program for calculation of flow 
velocity in the borehole and hydraulic conductivity of the 
formation. Final report for the period 1 July 1982-30 June 
1983 (Labelled Slug Test (LST) method program), 11:6451 
(R;XA) 
Magnetic Surveys 
Gravity and magnetic evidence for a granitic intrusion near 
Wahmonie Site, Nevada Test Site, Nevada, 11:6450 (J;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL ENERGY CONVERSION 
Research Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
GEOTHERMAL EXPLORATION 
Exploration for sources of geothermal energy. 
Research Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
GEOTHERMAL FIELDS 


See also BACA GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 


Fluid and heat flow in gas-rich geothermal reservoirs, 11:5159 
(J;US) 
GEOTHERMAL FLUIDS 
Hydrodynamics 


Geologic interpretation of geothermal fluid movement in Cerro 


Prieto Field, Baja California, Mexico, 11:5152 (J;US) 


Geothermal pumping systems, 11:5161 (J;US) 
GEOTHERMAL POWER PLANTS 
Feasibility Studies 
Potential for a hybrid geothermal-ocean thermal energy 
conversion (GEOTEC) power piant installation at Adak 
Island, Alaska, 11:5155 (B;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL WELLS 
Computerized Simulation 
Injection and energy recovery in fractured geothermal 
reservoirs, 11:5160 (J;US) 
Thermodynamic modeling of phase and tension behavior of 
CO:/hydrocarbon systems, 11:5158 (J;US) 
Environmental Impact Statements 


Environmental impact assessment of abnormal events: a follow- 


up study, 11:5512 (R;US) 
Fluid Flow 
Fluid and heat flow in gas-rich geothermal reservoirs, 11:5159 
G;US) 
Geothermal Fluids 
Geothermal pumping systems, 11:5161 (J;US) 
Heat Flow 
Fluid and heat flow in gas-rich geothermal reservoirs, 11:5159 
(J;US) 
Maximum Credible Accident 


Environmental impact assessment of abnormal events: a follow- 


up study, 11:5512 (R;US) 


Injection and energy recovery in fractured geothermal 
reservoirs, 11:5160 (J;US) 
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Temperature Measurement 
Constraints on the age of heating at the Fenton Hill HDR Site, 
Valles Caldera, New Mexico, 11:5153 (RA;US) 


Thermodynamic modeling of phase and tension behavior of 
CO./hydrocarbon systems, 11:5158 (J;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Infrared Spectra 
Far infrared studies of superconducting VsSi, NbsGe and Nb. 
Final report, 11:6685 (R;US) 
GERMANIUM 
Crystal Defects 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
Molecular Beam Epitaxy 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
Morphology 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
Optical Properties 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
GERMANIUM ALLOYS 
Crystal Structure 
Characterization of metastable crystalline phases in the Al-Ge 
alloy system, 11:5717 (J;US) 
Crystal-Phase Transformations 
Characterization of metastable crystalline phases in the Al-Ge 
alloy system, 11:5717 (J;US) 
Superconductivity 
Research in materials science: superconducting transition-metal 
alloys. Report for 1 June 1973-31 May 1975, 11:5661 (R;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Generator-Coordinate Method 
Simple microscopic approach for the study of giant resonances, 
11:6585 (J;NL) 
GLASS 
See also PHOSPHATE GLASS 
Interfaces 
Time-resolved measurements of the fluorescence of rhodamine 
B on semiconductor and glass surfaces, 11:5912 (J;US) 
Phase Transformations 
Dimensional reduction in entropy dominated transitions with 
possible application to short-range spin-glasses, 11:5854 
(J;GB) 
Sol-gel transition in simple silicates III. Structural studies 
during densification, 11:5830 (R;US) 
Stability 
Incorporation of FexOs, FeO and AlOs in silicate glasses and 
its effect on their structure and chemical stability, 11:5811 
(R;BE) 
The thermal and mechanical stability of Fe /SUB 90-x/ Al 
/SUB x/ Zrio metallic glasses, 11:5851 (J;US) 
Stress Analysis 
Nonlinear thermoelastic stress analysis of spherically curved 
solar panels, 11:5138 (R;US) 
Synchrotron Radiation 
Synchrotron radiation in material science, 11:5816 (RA;BR;In 
Portuguese) 
GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLASS MELTERS 
See CERAMIC MELTERS 
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GLASSY METALS 
See METALLIC GLASSES 
GLOW DISCHARGES 
Tons 
Influence of methane concentration on the mass and energy of 
ions at the cathode of a d.c. glow discharge in 
methane/hydrogen atmospheres, 11:6528 (R;US) 
GLUCOPROTEINS 
Biological Effects 
Stimulation of erythroid bursts by interleukin-3, 11:6333 
(RA;US) 
GLUCOSE 
Membrane Transport 
Parameters of facilitated glucose transport across the blood- 
brain barrier in subjects studied with positron emission 
tomography, 11:6368 (RA;US) 
GLUTAMIC ACID 
Labelling 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
Metabolism 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
Tissue Distribution 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

Tissue Distribution 

Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

GLYCINE HISPIDA 
Productivity 
Radiation interception and the growth of soybeans exposed to 
ozone in open-top field chambers, 11:6436 (J;GB) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GOBAR GAS 
See METHANE 
GOLD 
Elasticity 

Elastic properties of metallic superlattices (Au/Ni; Mo/Ni), 

11:5668 (R;US) 
Energy Spectra 

Study of energy vs misorientation for grain boundaries in gold 
by crystallite rotation method - I. (001) twist boundaries, 
11:5693 (J;US) 

Grain Boundaries 

Study of energy vs misorientation for grain boundaries in gold 
by crystallite rotation method - I. (001) twist boundaries, 
11:5693 (J;US) 

Grain Orientation 

Study of energy vs misorientation for grain boundaries in gold 
by crystallite rotation method - I. (001) twist boundaries, 
11:5693 (J;US) 

Optical Properties 

Barrier diffusion and optical properties of the Au-AlO;-Al 

thin-film system, 11:5687 (J;US) 
GOLD 197 TARGET 
Alpha Reactions 

Angular momentum effect in fission of preactinide nuclei, 

11:6596 (RA;SU;In Russian) 
Proton Reactions 

Angular momentum effect in fission of preactinide nuclei, 

11:6596 (RA;SU;In Russian) 
GOLD ALLOYS 
See also GOLD BASE ALLOYS 


GRAPHITE 
Magnetoresistance 


Grain Boundaries 
Effect of interatomic potential on the calculated energy and 
structure of high-angle coincident site grain boundaries-II. 
(100) twist boundaries in Cu, Ag and Au, 11:5748 (J;US) 
Interatomic Forces 
Effect of interatomic potential on the calculated energy and 
structure of high-angle coincident site grain boundaries-II. 
(100) twist boundaries in Cu, Ag and Au, 11:5748 (J;US) 
Magnetic Fields 
57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe-environment model of Au-Fe alloys), 
11:5685 (R;US) 
GOLD BASE ALLOYS 
Crystal Models 
Application of the ANNNI model to long-period 
superstructures, 11:5716 (J;US) 
Crystal Structure 
Application of the ANNNI model to long-period 
superstructures, 11:5716 (J;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Nucleation 
A statistical analysis of cavity nucleation at particles in grain 
boundaries, 11:5696 (J;US) 
GRAND GULF-1 REACTOR 
Port Gibson, Mississippi, USA 
Compliance 
Conformance to Generic Letter 83-28 Items 3.1.3 and 3.2.3 
Grand Gulf Units 1 and 2, 11:5219 (R;US) 
Relief Valves 
Technical evaluation report - TMI action: NUREG-0737 
(II.D.1) relief and safety valve testing for Grand Gulf 
Nuclear Station Unit No. 1 (Docket No. 50-416), 11:5222 
(R;US) 
GRAND GULF-2 REACTOR 
Port Gibson, Mississippi, USA 
Compliance 
Conformance to Generic Letter 83-28 Items 3.1.3 and 3.2.3 
Grand Gulf Units 1 and 2, 11:5219 (R;US) 
GRAND UNIFIED THEORY 
Higgs Model 
Renormalization group constraints in two-Higgs theories, 
11:6566 (J;NL) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Boiling 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Burnout 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Flow Models 
Granular Flow Project. Quarterly report, July-September 1985 
(Discs and spheres), 11:6013 (R;US) 
Rheology 
Granular Flow Project. Quarterly report, July-September 1985 
(Discs and spheres), 11:6013 (R;US) 
Shear Properties 
Granular Flow Project. Quarterly report, July-September 1985 
(Discs and spheres), 11:6013 (R;US) 
G 
See LEUKOCYTES 
GRAPHITE 
Clathrates 
Modifications of properties of benzene-derived fibers by 
intercalation and implantation. Final report, August 1, 1983- 
July 31, 1985, 11:5823 (R;US) 
Ion Implantation 
Modifications of properties of benzene-derived fibers by 
intercalation and implantation. Final report, August 1, 1983- 
July 31, 1985, 11:5823 (R;US) 
Magnetoresistance 
Modifications of properties of benzene-derived fibers by 
intercalation and implantation. Final report, August 1, 1983- 
July 31, 1985, 11:5823 (R;US) 





Oxidation 
Effect of pretreatment on the initial reaction rates of PGX and 
H451 graphites with H2O and O:, 11:5829 (R;US) 
Thermal Conductivity 
Modifications of properties of benzene-derived fibers by 
intercalation and implantation. Final report, August 1, 1983- 
July 31, 1985, 11:5823 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRATINGS 


Holography 
Holographic diffractive structures for daylighting. Final report, 
Phase I, FY85, 11:5561 (R;US) 
GRAVITATION 
Hamiltonians 
Lanczos potential and Jordan theory of gravity, 11:6686 


Surveys 
Q structure of the Basin and Range from surface waves, 
11:6469 (J;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT PLAINS 
Seismic 


Surveys 

Q structure of the Basin and Range from surface waves, 
11:6469 (J;US) 

GREENHOUSE PROJECT matt 

Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 

ion GREENHOUSE. Final report, May 1950-May 1951, 
11:6174 (R;US) 

Operation GREENHOUSE. Scientific Director's report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951, 11:6180 
(R;US) 

Operation GREENHOUSE. Scientific Director's report. 
Annex 2.10. Miscellaneous studies of dosimeters, 11:6171 
(R;US) 

Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1 - Annex a. Alkali halide and phosphate glass 
radiological casualty dosimeters, 11:6172 (R;US) 


Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.7. 
Contamination-decontamination studies, 11:6179 (R;US) 

Decontamination 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.7. 
Contamination-decontamination studies, 11:6179 (R;US) 

Survey Monitors 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.5. 
Interpretation of survey-meter data, 11:6177 (R;US) 

Test Facilities 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 9.5. Base 
facilities, 11:6178 (R;US) 

GREENHOUSES. 
Sensible Heat Storage 

Short-term storage of energy in rock bed for greenhouses in 
combination with external solar collectors, 11:5148 (R;SE;In 
Swedish) 

GROUND SUBSIDENCE 
Numerical Solution 

Conceptual aspects of subsidence due to fluid withdrawal, 

11:4850 (J;US) 
GROUND WATER 
Age Estimation 

Chemical composition of ground water in the Yucca Mountain 

area, Nevada, 1971-84, 11:6476 (R;US) 
Chemical Composition 

Chemical composition of ground water in the Yucca Mountain 

area, Nevada, 1971-84, 11:6476 (R;US) 
Flow Models 

UNSAT-H, an unsaturated soil water flow code for use at the 

Hanford site: code documentation, 11:4946 (R;US) 
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Hydraulic Conductivity 

Radiocarbon dating of groundwater in the vicinity of a 
potential repository in clay for radioactive waste disposal. 
Final report for the period 1 December 1982-30 November 

1984,.11:6445 (R;XA) 
Isotope Dating 

Isotopic investigation of ground water resources in the Ojo 
Alamo sandstone, Nacimiento, and San Jose Formations, San 
Juan Basin, New Mexico. Technical completion report, 
11:6317 (R;US) 

Radiocarbon dating of groundwater in the vicinity of a 
potential repository in clay for radioactive waste disposal. 
Final report for the period 1 December 1982-30 November 
1984, 11:6445 (R;XA) 

Isotope Ratio 

Stable-isotope studies of groundwaters in southeastern New 

Mexico, 11:6448 (R;US) 
Radioactivity 

Analysis of *'Kr in groundwater using laser resonance 

ionization spectroscopy, 11:6303 (R;US) 
Radionuclide Migration 

Migration of heavy elements in ground water following 
uranium solution-mining operations, 11:4914 (R;US) 

Mock site radionuclide transport assessment (Contains 
glossary), 11:4987 (R;US) 

Water Quality 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:5494 (BA;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUARDS 
See SECURITY PERSONNEL 
GULF OF MEXICO 
Aquatic 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico). White 
shrimp, 11:6269 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fisheries and invertebrates (Gulf of Mexico). 
Common rangia, 11:6270 (R;US) 

Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico). Red 
drum, 11:6273 (R;US) 

Offshore Drilling 

Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 

GYPSUM 
Hydrothermal Alteration 

Acid sulfate aiterations at Sulphur springs, Valles Caldera, 

New Mexico, 11:5150 (RA;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


HADRON REACTIONS 
Meetings 


Hadronic probes and nuclear interactions. AIP conference 
proceedings No. 133, 11:6571 (R;US) 
HAFNIUM 177 TARGET 
Alpha Reactions 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
HAFNIUM OXIDES 
Crystal Doping 
Electrical conductivities of Er2Os stabilized HfO2 solid 
solutions, 11:5787 (J;US) 
Electric Conductivity 
Electrical conductivities of Er2Os3 stabilized HfO2 solid 
solutions, 11:5787 (J;US) 
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Electrochemistry 
Electrical conductivities of Er2Os stabilized HfOz solid 
solutions, 11:5787 (J;US) 
HALL GENERATORS 
See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HAPO 
Environment 
Rockwell Hanford Operations Environmental Surveillance. 
Annual report, Calendar Year 1984, 11:6266 (R;US) 


Rockwell Hanford Operations Environmental Surveillance. 
Annual report, Calendar Year 1984, 11:6266 (R;US) 
HARD COAL 
See ANTHRACITE 
HARDTACK PROJECT 
Administrative Procedures 
Operation HARDTACK I B.1.4. Commander Task Group 7.3. 
Administrative Plan Number 1-58. Revised, 11:6176 (R;US) 
Radiation Protection 
Radiological safety procedures for Eniwetok Proving Grounds. 
Hardtack I B.5.2, 11:6175 (R;US) 
HASTELLOY S 
Oxidation 
Corrosion/erosion test in a 4 MW atmospheric fluidized bed 
boiler, 11:5183 (J;US) 
HAWAII 
Geothermal Power Plants 
Report on Hawaii Geothermal Power Plant Project, 11:5154 
(R;US) 
Rain 
Chemical constituents of rainfall at different locations on Oahu, 
Hawaii. Technical report, 11:6236 (R;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution Abatement 


Surrogate compounds as indicators of hazardous-waste- 
incinerator performance, 11:6234 (R;US) 


Surrogate compounds as indicators of hazardous-waste- 
incinerator performance, 11:6234 (R;US) 
Management 
Facility for large-scale hazardous gas testing including recent 
test results, 11:6267 (R;US) 
Waste Disposal 
Innovative thermal processes for hazardous waste treatment 
and destruction, 11:5513 (R;US) 
Waste Management 
Hazardous chemical waste abatement, reduction, reuse, and 
recycle, 11:5587 (R;US) 
Waste Processing 
Innovative thermal processes for hazardous waste treatment 
and destruction, 11:5513 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISSIPATION 


See DIFFUSION 
HEAT TRANSFER 


HEAT EXCHANGERS 
Cost 
Vertical heat exchangers for steam generation in PFB boilers 
(Pressurized fluidized bed), 11:4791 (RA;US) 


a og coal-fueled combustor/heat exchanger technology 
ly. Cogeneration applications. Final report, July 1978- 
Aol 1979, 11:4767 (R;US) 


Analysis of metal loss from heat exchangers in fluidized-bed 
combustors, 11:4789 (RA;US) 

Cold model studies of PFBC tube erosion 
fluidized bed combustor), 11:4783 (RA;US) 
Vertical heat exchangers for steam generation in PFB boilers 
(Pressurized fluidized bed), 11:4791 (RA;US) 


Heat Transfer 
Opportunities in applied heat transfer research, 11:5643 (J;US) 
Orientation 


Vertical heat exchangers for steam generation in PFB boilers 
(Pressurized fluidized bed), 11:4791 (RA;US) 


Behavior of tubular ceramic heat exchanger materials in basic 

coal ash from coal-oil-mixture combustion, 11:5795 (J;BE) 
Testing 

Test report on the qualification program for the one-quarter 
(1/4)-Watt Split Stirling Common Module 
Cooler. Final report, 28 September 1982-14 October 1983, 
11:5930 (R;US) 

HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Efficiency 
ee ee aaa 
waste water or cold seawater as heat source, 
11:5575 (R:SE:In Swedish) 
Mathematical Models 
Critical survey of dynamic mathematical models of 
refrigeration systems and heat pumps. Technical memo, 
11:5570 (R;US) 


‘echnology Utilization 
New heat pump technology, 11:5576 (R;SE;In Swedish) 
Waste Heat Utilization 
Open-cycle vapor compression heat pump. 
January 1979-January 1985, 11: 3613 (Ret (R;US) 
HEAT RECOVERY 


Waste heat, 11:5623 (R;US) 
HEAT RESISTING ALLOYS 
See also INCOLOY ALLOYS 
INCONEL 617 
STAINLESS STEEL-304 
STAINLESS STEEL-309 
STAINLESS STEEL-316 
Meetings 
Third annual review of materials research conference. 
section of TMS-AIME. Abstracts, 11:5660 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Heat transfer through windows the hours of darkness 
with the effect of infiltration ignored, 11:6012 (R;US) 


Research 
Opportunities in applied heat transfer research, 11:5643 (J;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATERS 
Eddy Current Testing 
Eddy current detection of intergranular attack assists repair of 
a 35 MW sodium heater, 11:6025 (J;US) 


Chicago 


Eddy current detection of lar attack assists repair of 
a 35 MW sodium heater, 11:6025 (J;US) 
HEATING OILS 
Prices 
Ohio No. 2 fuel oil price monitoring survey. Final report, 
1984-85 heating season, 11:4867 (R;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 


Planning 
Heating systems and appliances for large spaces, 11:5567 
(R;DE;In German) 
HEAVY FUELS 
See RESIDUAL FUELS 





Experiment Planning 


HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also HHIRF ACCELERATOR 
Experiment Planning 
Relativistic heavy ions at Brookhaven: high energy nuclear 
beams in the AGS and RHIC, 11:6058 (R;US) 
Ion Beam Targets 
Heavy-ion targets, 11:6105 (BA;US) . 
Reviews 
Accelerators for heavy ion fusion, 11:6827 (R;US) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 


Relativistic Range 
Secondary beams and the synthesis of exotic nuclei, 11:6573 
(R;US) 
Secondary Beams 
Secondary beams and the synthesis of exotic nuclei, 11:6573 
(R;US) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


See also ACTINIDE NUCLEI 
BISMUTH 207 
BISMUTH 210 
LEAD 208 
LEAD 210 
POLONIUM 210 
RADIUM 226 
RADON 222 


Alpha Decay 
Atomic nuclei decay modes by spontaneous emission of heavy 
ions, 11:6628 (R;SU) 
Decay 
Current requirements for heavy element and actinide nuclear 
decay data - May 1984, 11:6603 (RA;XA) 
Neutron Reactions 
Method for analysis of transmission functions and neutron 
cross sections of heavy nuclides in the unresolved resonance 
region, 11:6618 (R;SU;In Russian) 
Fission 


Atomic nuclei decay modes by spontaneous emission of heavy 
ions, 11:6628 (R;SU) 
HEAVY OILS 
See PETROLEUM 
VISCOSITY 


HECTORITE 
See MONTMORILLONITE 
HELIOSTATS 
Solar Tracking 
Development and evaluation of a 400 kWth solar steam 
generating plant and test facility in the United States. Final 
report, January 1, 1976-February 29, 1980, 11:5095 (R;US) 


Corrosive Effects 
Corrosion of austenitic and ferritic steels in flowing lithium 
environment, 11:6793 (RA;US) 
Gaseous Diffusion 
Permeability coefficient of proton irradiated polyethylene 
terephatalate thin films (X-radiation), 11:5808 (R;BR) 
Ton-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
Doubly differential cross sections of collision-produced 
forward electron emission, 11:6508 (R;US) 
HELIUM 3 
Binding Energy 
Quark-exchange effects in the three- and four-nucleon systems, 
11:6636 (J;NL) 
Convection 
Dimension and entropy for quasiperiodic and chaotic 
convection, 11:6527 (R;US) 


Dimension and entropy for quasiperiodic and chaotic 

convection, 11:6527 (R;US) 
Mixtures 

Dimension and entropy for quasiperiodic and chaotic 

convection, 11:6527 (R;US) 
HELIUM 3 REACTIONS 

Analysis of the reaction "He + p — p + p + d at 2,5 GeV/c 

3He nucleus momentum, 11:6576 (R;SU) 
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Charge-Exchange Reactions 
Investigation of the charge-exchange reaction (He*, t) at 4.37, 
6.78 and 10.78 GeV/c with A-isolar excitation in carbon, 
11:6577 (R;SU) 
HELIUM 3 TARGET 
Pion Minus Reactions 
Elastic scattering of 7*~ -mesons on *He and *He 
(experimental data), 11:6575 (R;SU) 
Pion Plus Reactions 
Elastic scattering of 7*~ -mesons on ‘He and *He 
(experimental data), 11:6575 (R;SU) 
HELIUM 4 
See also HELIUM II 
Binding Energy 
Quark-exchange effects in the three- and four-nucleon systems, 
11:6636 (J;NL) 
Electromagnetic Form Factors 
Quark-exchange effects in the three- and four-nucleon systems, 
11:6636 (J;NL) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Pion Minus Reactions 
Elastic scattering of 7ip-mesons on ‘He and *He 
(experimental data), 11:6575 (R;SU) 
Pion Plus Reactions 
Elastic scattering of 7*~ -mesons on ‘He and *He 
(experimental data), 11:6575 (R;SU) 
HELIUM HYDRIDES 
Ion-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 


The phase of liquid helium-4 which is stable at temperatures 
between absolute zero and the lambda point (about 2.2 K). 
Convection 
Dimension and entropy for quasiperiodic and chaotic 
convection, 11:6527 (R;US) 
Entropy 
Dimension and entropy for quasiperiodic and chaotic 
convection, 11:6527 (R;US) 
Mixtures 
Dimension and entropy for quasiperiodic and chaotic 
convection, 11:6527 (R;US) 
HELIUM IONS 
Charged-Particle Precipitation 
Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 


Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
HELMHOLTZ INSTABILITY 
Reviews 
Review of hydrodynamic instabilities and their relevance to 
mixing in molten fuel coolant interactions, 11:5267 (R;GB) 
HEMOGLOBIN 
Biophysics 
Applications of synchrotron radiation in biophysics, 11:6387 
(RA;BR;In Portuguese) 
HEMORRHAGE 
Radioinduction 
Effects of heavy-ion radiation on the brain vascular system, 
11:6404 (RA;US) 
HEPATOCYTES 
See LIVER CELLS 
HEPTANE 
Synthesis 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 10, for the 
period July 1979 through September 1979, 11:4690 (R;US) 
HERBICIDES 
Atmospheric Chemistry 
Exchange of the herbicide, 2,4-dichlorophenoxyethanoic acid 
from water to air, 11:6216 (RA;US) 





1298 / ERA-11/3 


Water Chemistry 
Exchange of the herbicide, 2,4-dichlorophenoxyethanoic acid 
from water to air, 11:6216 (RA;US) 
HEXANOLS 
Solvent Properties 
Visualization of flow fields and interfacial phenomena in liquid- 
liquid solvent extraction, 11:5863 (R;US) 
HEXYL ALCOHOLS 
See HEXANOLS 
HF RADIATION 
See SHORT WAVE RADIATION 
HFR REACTOR 
Fuel Cycle . 
Neutronics study of LEU fuel options for the HFR-Petten, 
11:5375 (RA;US) 
Reactor Cores 
Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 
Neutronics study of LEU fuel options for the HFR-Petten, 
11:5375 (RA;US) 
Reactor Kinetics 
Neutronics study of LEU fuel options for the HFR-Petten, 
11:5375 (RA;US) 
HHIRF 
See HHIRF ACCELERATOR 
HHIRF ACCELERATOR 
Computerized Control Systems 
ORNL 25 MV tandem accelerator control system, 11:6076 
(R;US) 
HIFAR REACTOR 
Fuel Elements 
Fuel enrichment reduction for heavy water moderated 
research reactors, 11:5368 (RA;JP) 
HIGGS BOSONS 
Coupling 
Restrictions on two-Higgs-doublet models from heavy-quark 
systems, 11:6563 (J;US) 


Restrictions on two-Higgs-doublet models from heavy-quark 
systems, 11:6563 (J;US) 
Particle Production 
Electroweak interactions at the SSC, 11:6551 (R;US) 
Production of heavy Higgs bosons: Comparisons of exact and 
approximate results, 11:6558 (J;NL) 
HIGGS MODEL 
Renormalization : 
Renormalization group constraints in two-Higgs theories, 
11:6566 (J;NL) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 


High energy physicists and graduate students. 1985 Census, 
11:6532 (R;US) 
Scientific Personnel 
High energy physicists and graduate students. 1985 Census, 
11:6532 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH FREQUENCY RADIATION 
See SHORT WAVE RADIATION 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-LEVEL RADIOACTIVE WASTES 
Environmental Impacts 
Problems with military nuclear waste, 11:4973 (J;US) 
Radiation Hazards 
Problems with military nuclear waste, 11:4973 (J;US) 


HOT CELLS 
Inert Atmosphere 


Radioactive Waste Disposal 

Ec nomic considerations/compari for the disposal of 
defense high-level waste, 11:4977 (J;US) 

Prescriptive approach - the link between the performance 
assessments of the US DOE projects and regulatory 
requirements of NRC and EPA, 11:4947 (R;US) 

Quaternary-geological resuits and problems of the Gorleben 
project for final storage of radioactive waste, 11:4943 
(R;DE;In German) 

Radioactive Waste Management 

Estimated transition fuel fabrication and reprocessing costs, 

11:4924 (J;US) 
Radioactive Waste Processing 

Steam explosion assessment in the WVDP melter, 11:4978 
(J;US) 

Radioactive Waste Storage 

Savannah River Interim Waste Management Program Plan - 
FY 1986, 11:4940 (R;US) 

SYNROC Process 

Large scale densification of a nuclear waste ceramic by hot 

isostatic pressing, 11:5800 (J;US) 
Vitrification 

Advancing methods for high level waste solidification at 

Savannah River, 11:4974 (J;GB) 
HIGHLY ENRICHED URANIUM 

80 - 100 per cent. 

Comparative Evaluations 

Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 

Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 

Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 11:5377 (RA;US) 

Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 

Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 

HIGH-PURITY GE DETECTORS 
Performance Testing 

Environmental applications for an intrinsic germanium well 

detector, 11:6260 (R;US) 
HISTAMINE 
Biological Effects 

Study of possible partnership of histamine in the origin of 
pulmonary edema caused by Plasmodium berghei, 11:6378 
(RA;BR;In Portuguese) 

HO2 
See HYDROPEROXY RADICALS 
HODOSCOPES 
Performance 
A proton-recoil proportional-counter array for neutron-image 
construction, 11:6133 (J;US) 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF ACCELERATOR 
HOLMIUM 
Magnetic Properties 
Field enhancement of a 12.5-T magnet using holmium poles, 
11:5960 (J;US) 
HOMOGENEOUS PLASMA 
Plasma Microinstabilities 
Electromagnetic ion beam instabilities: II, 11:6502 (J;US) 
HORMONES 
Radioimmunoassay 

Quality control in radioimmunoassay for Argentina, Chile, 
Paraguay and Uruguay. Final report for the period 15 
November 1981-31 May 1984, 11:6356 (R;XA) 

HOT CELLS 
Computerized Control Systems 

Stack monitor for the Proof-of-Breeding Project, 11:4918 

(R;US) 
Inert Atmosphere 
Purification process for an inert gas system, 11:5933 (R;IN) 





HOT CELLS 
Operation 


Hot cell ilities and remote mechanical testing facilities, 
11:6819 (RA;US) 
HOT PLASMA 
Charged-Particle Transport 
Global conditions and electron energy transport, 11:6723 
(J;SU;In Russian) 
Instability Growth Rates 
Diamagnetic stability limit for hot particle plasmas, 11:6704 


Performance of air-source heat pumps. Final report, 11:5562 
(R;US) 
Economic Analysis 
Performance and economics of superinsulated houses, 11:5568 
(R;US) 
Energy Demand 
Formation of model curves of the energy demand by sets of 
smail houses by the hour, 11:5564 (R;SE;In Swedish) 
Energy Efficiency 
Preliminary evaluation of formaldehyde mitigation studies in 
unoccupied research homes, 11:6223 (R;US) 
Energy Efficiency Standards 
Impacts of Alternative Residential Energy Standards - Rural 
Housing Amendments Study, Phase I. Executive summary, 
11:5573 (R;US) 
Impacts of alternative residential energy standards - Rural 
Housing Amendments Study, Phase 1, 11:5572 (R;US) 
Indoor Air Pollution 
Preliminary evaluation of formaldehyde mitigation studies in 
unoccupied research homes, 11:6223 (R;US) 
Sensible Heat Storage 
The Solar C/M System, 11:5135 (J;US) 
Solar Architecture 
Nebraska residential solar architecture: a representative 
inventory, 11:5113 (R;US) 
Solar Space Heating 
fitting with low-cost solar collection systems]. Final 
report, 11:5114 (R;US) 
Space Heating 
Lifetime optimized energy system for newly produced small 
houses, 11:5563 (R;SE) 
Thermal Analysis 
Performance and economics of superinsulated houses, 11:5568 
(R;US) 


Insulation 
Performance and economics of superinsulated houses, 11:5568 
(R;US) 
alls 


The Solar C/M System, 11:5135 (J;US) 
HTGR TYPE REACTORS 


See also THTR-300 REACTOR 
VRAIN REACTOR 


Coated Fuel Particles 
Experimental and statistical investigation of thermally induced 
failure in reactor fuel particles, 11:5245 (R;US) 
Irradiation performance of pyrolytic silicon carbide coatings 
on fissile fuel particles, 11:5799 (BA;US) 


HTGR steam cycle/cogeneration control system structure and 
operator interfaces, 11:5266 (BA;US) 
Status of HTGR steam cycle/cogeneration lead plant design, 
11:5491 (BA;US) 
Control Systems 
HTGR steam cycle/cogeneration control system structure and 
operator interfaces, 11:5266 (BA;US) 
Containment Buildings 
Containment building atmosphere response during severe 
accidents in high temperature gas-cooled reactors, 11:5394 
(R;US) 
Coordinated Research 
Status of HTGR steam cycle/cogeneration lead plant design, 
11:5491 (BA;US) 


Status of HTGR steam cycle/cogeneration lead plant design, 
11:5491 (BA;US) 
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Feasibility Studies 
Cogeneration applications of high temperature gas-cooled 
reactors, 11:5265 (J;US) 
Fuel Element Failure 
Experimental and statistical investigation of thermally induced 
failure in reactor fuel particles, 11:5245 (R;US) 
Load Management 
HTGR steam cycle/cogeneration control system structure and 
operator interfaces, 11:5266 (BA;US) 
Reactor Accidents 
Containment building atmosphere response during severe 
accidents in high temperature gas-cooled reactors, 11:5394 
(R;US) 
Reactor Safety 
Advanced Reactor Safety Research Division. Quarterly 
progress report, April 1-June 30, 1980, 11:5459 (R;US) 
Advanced Reactor Safety Research Division. Quarterly 
progress report, July 1-September 30, 1979, 11:5448 (R;US) 
High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress 
report, January 1-March 31, 1980, 11:5456 (R;US) 
Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1979, 11:5455 (R;US) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 
Guidelines for nuclear power plant safety issue prioritization 
information development. Supplement 3, 11:5468 (R;US) 
Meetings 
Human Reliability Analysis: session summary, 11:5395 (R;US) 
HUMAN POPULATIONS 
Dose Rates 
Radiation dose rates from consolidated fuel in current 
generation shipping casks, 11:4992 (R;US) 


Screening human populations for chromosome aberrations. 
Final report, March 1, 1982-August 31, 1985, 11:6388 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Photolysis 


Indirect photolysis and excited states of humic acid, 11:6284 
(RA;US) 
HUTCHINSON ISLAND-2 REACTOR 
See LUCIE-2 REACTOR 
HVDC SYSTEMS 
69 to 230 kV. 


Space Charge 
Study of electric field and ion effects of HVDC lines. 
Technical progress report No. 9, 11:5208 (R;US) 
HYBRID REACTORS 
Breeding Blankets 
Fusion breeder - an early application of nuclear fusion, 11:6838 
G;US) 
HYDRAULIC CONDUCTIVITY 
Computer Calculations 
Development of a computer program for calculation of flow 
velocity in the borehole and hydraulic conductivity of the 
formation. Final report for the period 1 July 1982-30 June 
1983 (Labelled Slug Test (LST) method program), 11:6451 
(R;XA) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TURBINES 
Construction 
Small water turbine, 11:5037 (R;DE) 


Small water turbine, 11:5037 (R;DE) 
HYDRIDES 
See also ARGON HYDRIDES 

CERIUM HYDRIDES 

CHROMIUM HYDRIDES 

COBALT HYDRIDES 

HELIUM HYDRIDES 

KRYPTON HYDRIDES 
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LANTHANUM HYDRIDES 
NICKEL HYDRIDES 
NIOBIUM HYDRIDES 
PALLADIUM HYDRIDES 
RHODIUM HYDRIDES 
SILANES 

TANTALUM HYDRIDES 
TITANIUM HYDRIDES 
VANADIUM HYDRIDES 
YTTRIUM HYDRIDES 
ZIRCONIUM HYDRIDES 


Electronic Structure 
Electronic structure of metal hydrides: a review of 
experimental and theoretical progress, 11:5758 (BA;US) 
Electronic structure of non-stoichiometric transition metal 
hydrides, 11:5759 (BA;US) 
HYDROCARBONS 


See also ALKANES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 


TETRALIN 
TOLUENE 
Atmospheric Chemistry 
Potential photochemical pathways and intermediates during the 
oxidative degradation of hydrocarbons in the remote 
troposphere, 11:6196 (RA;US) 
Monitoring 
Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 


Potential photochemical pathways and intermediates during the 
oxidative degradation of hydrocarbons in the remote 
troposphere, 11:6196 (RA;US) 

Synthesis 

Improved catalysts for liquid hydrocarbon fuels from syngas. 
Fourth quarterly technical progress report, July-September 
1985, 11:5023 (R;US) 


Properties 

Vapor pressures and saturated-liquid volumes for heavy fossil 
fuel fractions from a perturbed hard-chain equation of state, 
11:4879 (J;GB) 

HYDROCHLORIC ACID 
Chemical Reactions 

Comparison of phosgene, chlorine, and hydrogen chloride as 
reagents for converting molten CaO . CaChk to CaCh, 
11:5883 (R;US) 

Corrosive Effects 

Digital impedance for faradaic analysis III. copper corrosion in 
oxygenated 0.1N HC1, 11:5502 nts US) 

Digital impedance for faradaic analysis II. Electrodissolution of 
Cu in HC1, 11:5503 (J;US) 

HYDROCORTISONE 
Biological Effects 

Blood and vascular diseases, 11:6361 (RA;US) 

Changes in glycosidic chains that correlate with cortisol- 
induced lumen formation by a murine mammary gland cell 
strain, 11:6345 (RA;US) 

HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Regulations 
Bonneville Project Act, Federal Columbia River Transmission 


System Act and other related legislation, 11:5038 (R;US) 
HYDROGEN 
Adsorption 


Adsorption of deuterium on Fe(110) as studied by molecular- 
beam scattering. Technical report, 1 Ociober 1984-30 
September 1985, 11:6506 (R;US) 

Atomic Beams 

Stable atomic hydrogen: possible application in intense 

polarized sources, 11:6507 (R;CH) 
Chemical Reaction Kinetics 

Coupled states distorted wave study of the O(?P)+ Hs (Ds, 
HD, DH) reaction, 11:5888 (J;US) 

Multiproperty empirical potential energy surface for the 
reaction H+-Bra—-HBr+ Br, 11:5886 (J;US) 


Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:5484 (R;US) 


Flame acceleration and detonation research, 11:5483 (R;US) 
HECTR development and assessment, 11:5482 (R;US) 
HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:5442 (R;US) 
Combustion Kinetics 
Enhancement of premixed H2/air flames with photochemically 
produced radicals: analytical modeling, 11:5021 (R;US) 
Corrosive Effects 
Effects of Hz Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 
Diffusion 
The effect of magnetic impurities on the apparent diffusion 
coefficient of hydrogen in metal hydrides deduced from 
NMR, 11:5763 (BA;US) 
Thermodynamics of hydrogen in iron, 11:5740 (J;US) 
Distillation 
tal results from hy deuterium distillations at 
the Tritium Systems Test Assembly, 11:6835 (J;US) 
Flame Photometry 
Enhancement of premixed H2/air flames with photochemically 
produced radicals: analytical modeling, 11:5021 (R;US) 
Glow 
Influence of methane concentration on the mass and energy of 
ions at the cathode of a d.c. glow discharge in 
methane/hydrogen atmospheres, 11:6528 (R;US) 
Ton-Molecule Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
Neutral-Particle 
NEUCG2z?: two species neutral transport code, 11:6729 
(BA;US) 
Recovery 
Hydrogen recovery from gas mixtures using metal hydrides 
suspended in slurry, 11:5019 (R;XE) 


The thermodynamics of ternary palladium-based solid solutions 
containing nickel and hydrogen, 11:5698 (J;US) 


Thermodynamics of hydrogen in iron, 11:5740 (J;US) 
HYDROGEN 1 
Nuclear Magnetic Resonance 

Nuclear magnetic resonance of hydrogen in CeH /SUB x/ for 

x>2, 11:5764 (BA;US) 
HYDROGEN 1 TARGET 
Helium 3 Reactions 

Analysis of the reaction *He + p — p + p + dat 2,5 GeV/c 
*He nucleus momentum, 11:6576 (R;SU) 

Investigation of the charge-exchange reaction (He®, t) at 4.37, 
6.78 and 10.78 GeV/c with A-isolar excitation in carbon, 
11:6577 (R;SU) 

HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 


See TRITIUM 
HYDROGEN ADDITIONS 
Thermodynamic Properties 
The thermodynamics of ternary jum-based solid solutions 
containing nickel and hydrogen, 11:5698 (J;US) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS 
See also HYDRIDES 
HYDROGEN PEROXIDE 


HYDROGEN SULFIDES 
WATER 


Dissolution 
The thermodynamics of palladium-rhodium-hydrogen solid 
solutions, 11:5744 a0; US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Diffusion 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
HYDROGEN ISOTOPES 


See also DEUTERIUM 
HYDROGEN I 





TRITIUM 
Distillation 
Producing tritium in a homogenous reactor, 11:6831 (P;US) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 
Atmospheric Chemistry 
Thermodynamic, kinetic, and mechanistic characteristics of 
hydrogen peroxide in aqueous solution: implications for 
atmospheric chemistry, 11:6198 (RA;US) 
HYDROGEN PRODUCTION 
Photolysis 


i and long term stability of water splitting devices, 
11:5018 (R;LU) 
Solar Process Heat 
Solar thermal hydrogen production with a direct flux chemical 
reactor, 11:5020 (BA;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Hydrogen Transfer 
ee of hydrogen sulphide under coal liquefaction 
tions; modelling hydrogen transfer catalysis, 11:4712 
aOR GB) 
HYDROPEROXY RADICALS 
HO2 
Atmospheric Chemistry 
Gas- and aqueous-phase chemistry of HO: in liquid-water 
clouds, 11:6211 (RA;US) 
Phase Transformations 
Gas- and aqueous-phase chemistry of HO: in liquid-water 
clouds, 11:6211 (RA;US) 
HYDROSPHERE 
Photochemical Reactions 
Kinetic aspects of sunlight-induced photoreactions in the 
hydrosphere, 11:6293 (RA;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYBENZOIC ACID-ORTHO 
See SALICYLIC ACID 
HYPERTHERMIA 
Microwave Heating 
Simulation of automatic temperature control in tissue 
hyperthermia calculations, 11:6372 (J;US) 
Temperature Control 
Simulation of automatic temperature control in tissue 
hyperthermia calculations, 11:6372 (J;US) 
Temperature Monitoring 
Simulation of automatic temperature control in tissue 
hyperthermia calculations, 11:6372 (J;US) 
HYPOXIA 
See ANOXIA 


ICES 
Waste Heat Utilization 
Analysis of the energy cooperation between the community 
utility of Helsingborg and Boliden Kemi and consequences 
of planned changes, 11:5645 (R;SE;In Swedish) 
ICR HEATING 
Test Facilities 
Clean vacuum systems for RFTF, 11:6764 (R;US) 
IGNITION 
Measuring Methods 
Measurement of pyrotechnic ignition energy by thermography, 
11:5977 (R;US) 
y 
Measurement of pyrotechnic ignition energy by thermography, 
11:5977 (R;US) 


See SMALL INTESTINE 
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ILLINOIS 
Renewable Energy Sources 
Current alternative energy research and development in 
Illinois, June 1985, 11:5547 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMPACT TESTS 
Simulation 
Experimental simulation of a light aircraft crash on to a 
nuclear power plant auxiliary building roof, 11:5388 (R;GB) 
IMPLOSIONS 
Computerized Simulation 
Advanced concepts theory annual report, 1984. Memorandum 
report, January-December 1984, 11:6526 (R;US) 
SIMPLODE: an imploding gas puff plasma model. I. Neon. 
Memorandum report, 11:6525 (R;US) 
IN CORE INSTRUMENTS 
See also specific instruments plus FUEL ASSEMBLIES or 
REACTOR CORES. 
Fuel Motion Detection 
Evaluation of techniques for dynamic measurement of fuel 
motion in liquid-metal-cooled fast-breeder reactor safety 
experiments, 11:5450 (R;US) 
Gamma Detection 
Evaluation of techniques for dynamic measurement of fuel 
motion in liquid-metal-cooled fast-breeder reactor safety 
experiments, 11:5450 (R;US) 
Neutron Detection 
Evaluation of techniques for dynamic measurement of fuel 
motion in liquid-metal-cooled fast-breeder reactor safety 
experiments, 11:5450 (R;US) 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Combustion Products 
Surrogate compounds as indicators of hazardous-waste- 
incinerator performance, 11:6234 (R;US) 
P 
Surrogate compounds as indicators of hazardous-waste- 
incinerator performance, 11:6234 (R;US) 
INCOLOY 800 
Welding 
Weld induced base metal microfissuring in high temperature 
alloys, 11:5684 (R;US) 
INCOLOY 800H 
Corrosion 
Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 
Erosion 
Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 
Materials Testing 
Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 
Oxidation 
Corrosion/erosion test in a 4 MW atmospheric fluidized bed 
boiler, 11:5183 (J;US) 
Welding 
Weld induced base metal microfissuring in high temperature 
alloys, 11:5684 (R;US) 
INCOLOY ALLOYS 


INCOLOY 800 
See also INCOLOY 800H 


Welding 

Weld induced base metal microfissuring in high temperature 

alloys, 11:5684 (R;US) 
INCOMPRESSIBLE FLOW 

Modified finite element method for soiving the time-dependent 
incompressible Navier-Stokes equations. Part 2. Applications, 
11:6023 (J;GB) 

Modified finite element method for solving the time-dependent, 
incompressible Navier-Stokes equations. Part 1. Theory, 
11:6024 (J;GB) 

Acceleration 

Effect of a density gradient on Taylor instability, 11:6529 

(R;US) 
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Rayleigh-Taylor Instability 

Effect of a density gradient on Taylor instability, 11:6529 

(R;US) 
INCONEL 600 
Crack Propagation 

Intergranular failures of alloy 600 in high temperature caustic 

environments, 11:5713 (J;US) 
Intergranular Corrosion 

Intergranular failures of alloy 600 in high temperature caustic 

environments, 11:5713 (J;US) 
Stress Corrosion 

Intergranular failures of alloy 600 in high temperature caustic 
environments, 11:5713 (J;US) 

Strain rate and temperature effects on the stress corrosion 
cracking of Inconel 600 steam generator tubing in the 
primary water conditions, 11:5230 (R;US) 

Welding 

Weld induced base metal microfissuring in high temperature 

alloys, 11:5684 (R;US) 
INCONEL 617 
Welding 

Weld induced base metal! microfissuring in high temperature 

alloys, 11:5684 (R;US) 
INCONEL 625 
Welding 

Weld induced base metal microfissuring in high temperature 

alloys, 11:5684 (R;US) 
INCONEL 706 
Welding 

Weld induced base metal microfissuring in high temperature 

alloys, 11:5684 (R;US) 
INCONEL 718 
Welding 
Weld induced base metal microfissuring in high temperature 
alloys, 11:5684 (R;US) 

INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 617 
INCONEL 625 
INCONEL 706 
INCONEL 718 

INCONEL X750 


Cavities 
A statistical analysis of cavity nucleation at particles in grain 
boundaries, 11:5696 (J;US) 
Grain Boundaries 
A statistical analysis of cavity nucleation at particles in grain 
boundaries, 11:5696 (J;US) 
Statistical Models 
A Statistical analysis of cavity nucleation at particles in grain 
boundaries, 11:5696 (J;US) 
Welding 
Weld induced base metal microfissuring in high temperature 
alloys, 11:5684 (R;US) 
INCONEL X750 
Welding 
Weld induced base metal microfissuring in high temperature 
alloys, 11:5684 (R;US) 
INDIAN POINT-2 REACTOR 
Buchanan, New York, USA 
Risk Assessment 
Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 
INDIAN POINT-3 REACTOR 
Buchanan, New York, USA 
Risk Assessment 
Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 
INDIUM 


Research in materials science: su 


jucting transition-metal 
alloys. Report for 1 June 1973-31 May 1975, 11:5661 (R;US) 
INDIUM 113 
Chemical Bonds 
In-113m binding to transferrin in the presence of chelating 
compounds, 11:5914 (RA;CS;In Czech) 


INDUSTRIAL PLANTS 
Solar Process Heat 


Isotope Production 
Presence of zinc in sup(113m)In generator eluates and its effect 
on properties of sup(113m)In-radiopharmaceuticals, 11:5919 
(RA;CS;In Czech) 
INDIUM 115 TARGET 
Proton Reactions 
Study of (p, p 7*) reaction by the radiochemical method, 
11:6582 (R;SU;In Russian) 
INDIUM ALLOYS 


Magnetoresistance 
Magnetic-field-induced localization in InSb and Hg/sub 
0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
Phase Transformations 
Magnetic-field-induced localization in InSb and Hg/sub 
0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
INDIUM OXIDES 
Interfaces 
Time-resolved measurements of the fluorescence of rhodamine 
B on semiconductor and glass surfaces, 11:5912 (J;US) 
INDIUM PHOSPHIDES 
Electron Transfer 
The effects of surface energetics and surface oxide layers on 
the cyclic voltammetry of metallocenes at nonilluminated p- 
InP electrodes, 11:5840 (J;US) 
Surface Energy 
The effects of surface energetics and surface oxide layers on 
the cyclic voltammetry of metallocenes at nonilluminated p- 
InP electrodes, 11:5840 (J;US) 
Synthesis 
Rapid synthesis of indium phosphide, 11:5810 (R;US) 
INDIUM SELENIDES 
Electric Conductivity 
Electrical conductivity of p-type CulInSe, thin films, 11:5833 
(J;US) 
Photoconductivity 
Electrical conductivity of p-type CulnSe: thin films, 11:5833 
G;US) 
INDONESIA 
Research and Test Reactors 
Normal and abnormal conditions of operation of MPR 30 - 
BATAN, 11:5379 (RA;US) 
Transients 
Normal and abnormal conditions of operation of MPR 30 - 
BATAN, 11:5379 (RA;US) 
INDOOR AIR POLLUTION 
Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (&;US) 
Biological Effects 
Room air pollution by materials, 11:6229 (R;CH;In German) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 


Design 
Methodology to aid in the design of unloading facilities, 
11:5628 (R;US) 
Mathematical Models 
User’s guide to the steel plant simulation model, 11:5615 
(R;US) 
Solar Air Conditioning 
Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 
Using solar energy to heat and cool factory buildings at 
Gumma, Japan, 11:5122 (RA;US) 
Solar Process Heat 
Design procedure for solar industrial process heat systems, 
11:5119 (RA;US) 
DOW Chemical Company solar steam plant, 1000 m?, 11:5125 
(RA;US) 





INDUSTRIAL PLANTS 
Solar Process Heat 


Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 
Solar Space Heating 
Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 
Using solar energy to heat and cool factory buildings at 
Gumma, Japan, 11:5122 (RA;US) 
Solar Water Heating 
Performance and operation of a drainback evacuated tubular 
collector array at the Mountain Spring Bottle Washing 
Facility, 11:5124 (RA;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also SPENT LIQUORS 


Innovative thermal processes for hazardous waste treatment 
and destruction, 11:5513 (R;US) 
Heat 
New heat pump technology, 11:5576 (R;SE;In Swedish) 
INDUSTRY 


See also AGRICULTURE 
BEVERAGE INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
PRINTING AND PUBLISHING INDUSTRY 


Industrial process heat and cogeneration survey. Final report, 
11:5610 (R;US) 
Energy Conservation 
Energy conservation by the improved utilization of materials, 
11:5638 (R;SE;In Swed'sh) 
Energy 
Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 
the US economy, 11:5543 (R;US) 


Industrial applications of radioisotopes: techniques and 
procedures of (NTIS) Nuclear Techniques Industrial 
Service, 11:6442 (R;ZA;In Afrikaans) 

Process Control 

User’s manual for GRASP (Graphical Reliability Analysis 

Program), 11:5616 (R;US) 
Process Heat 
Industrial process heat and cogeneration survey. Final report, 
11:5610 (R;US) 
Waste Heat Utilization 
Waste heat, 11:5623 (R;US) 
INERT ATMOSPHERE 
Purification 
Purification process for an inert gas system, 11:5933 (R;IN) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
easibility Studies 


F 
Light ion beam fusion; Dark horse or front runner?, 11:6852 
(BA;US) 
Light Ions 
Light ion beam fusion; Dark horse or front runner?, 11:6852 
(BA;US) 


Multiuser development scenario for ICF, 11:6828 (R;US) 
Reviews 


Light ion beam fusion; Dark horse or front runner?, 11:6852 
(BA;US) 
SPECTRA 
Data 


Fourier transform IR spectroscopy, 11:4731 (BA;US) 
Fourier Transformation 
Fourier transform IR spectroscopy, 11:4731 (BA;US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA 
Plasma Microinstabilities 
Particle simulation for microinstabilities, 11:6757 (BA;US) 
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Plasma Simulation 
Particle simulation for microinstabilities, 11:6757 (BA;US) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
IN-SITU GASIFICATION 
Cavities 


Effects of a rectangular cavity on a subsurface layer using 
elastic finite-difference modeling: implications for seismic 
determination of gasification cavities, 11:4716 (J;US) 

Field Tests 

Hanna, Wyoming underground coal gasification data base. 
Volume 5. Hanna III field test research report, 11:4698 
(R;US) 

Hanna, Wyoming underground coal gasification data base. 
Volume 6. Hanna IVA and IVB field test research report, 
11:4699 (R;US) 

Hanna, Wyoming underground coal gasification data base. 
Volume 4. Hanna II, Phases II and III field test research 
report, 11:4697 (R;US) 

Hanna, Wyoming underground coal gasification data base. 
Volume 1. General information and executive summary, 
11:4694 (R;US) 

Hanna, Wyoming underground coal gasification data base. 
Volume 3. The Hanna II, Phase I field test, 11:4696 (R;US) 

Hanna, Wyoming underground coal gasification data base. 
Volume 2. The Hanna I field test, 11:4695 (R;US) 

IN-SITU RETORTING 
Gaseous Wastes 
Desulfurization of 10-ton retort off-gas using a Venturi 
scrubber, 11:4912 (R;US) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
INSULIN 

Secretion 

Nervous regulation of insulin secretion: Adrenaline action on 
voltage sensible canals in the pancreas B cells, 11:6379 
(RA;BR;In Portuguese) 

INTEGRATED CIRCUITS 
Radiation Hardening 
vernent on radiation-hardened MOS device technology, 
11:6142 (R;US) 
Study of radiation-hardened bipolar devices, 11:6143 (R;US) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTERCRYSTALLINE CORROSION 
See INTERGRANULAR CORROSION 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETERS 

Electron density measurements with 9-channel microwave 

interferometer on EBT-S, 11:6740 (BA;US) 
Modifications 

Modification of the doublet III microwave interferometer, 

11:6754 (BA;US) 
INTERGRANULAR CORROSION 
Detection 

Eddy current detection of intergranular attack assists repair of 

a 35 MW sodium heater, 11:6025 (J;US) 
INTERMEDIATE VECTOR BOSONS 


See also W MINUS BOSONS 
W PLUS BOSONS 
2 NEUTRAL BOSONS 


Exclusive heavy-meson production in Z° decay, 11:6554 (J;US) 
Production 


Electroweak interactions at the SSC, 11:6551 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Dispcsal 
Influence of time dependent effects on the disposal 
environments of low and intermediate level radioactive 
wastes. Vol. 1: summary report, 11:4983 (R;GB) 
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INTERMETALLIC COMPOUNDS 
Crystal Lattices 
Coincident site lattice models for grain boundaries in ordered 
alloys, 11:5708 (J;US) 
Grain Boundaries 
Coincident site lattice models for grain boundaries in ordered 
alloys, 11:5708 (J;US) 
Structure Factors 
Thermodynamic and structural properties of the rare-earth Cos 
hydrides, 11:5751 (BA;US) 
Thermodynamic Properties 
Thermodynamic and structural properties of the rare-earth Cos 
hydrides, 11:5751 (BA;US) 
INTERNAL CONTAMINATION F 
See RADIONUCLIDE KINETICS 
INTERNAL IRRADIATION 


PREREM: an interactive data preprocessing code for INREM 
Il. Part I: user’s manual. Part II: code structure, 11:6417 
(R;US) 
INVERTERS 
Design 
Innovative designs for power conditioning subsystems, 11:5089 


Environmental applications for an intrinsic germanium well 
detector, 11:6260 (R;US) 
Concentration 


Environmental applications for an intrinsic germanium well 
detector, 11:6260 (R;US) 
ION BEAM TARGETS 
Fabrication 


Ion beam inertial confinement target, 11:6522 (P;US) 
Inertial Confinement 
Ion beam inertial confinement target, 11:6522 (P;US) 
ION BEAMS 


See also ARGON 40 BEAMS 
IRON 56 BEAMS 
NEON 20 BEAMS 
SILICON 28 BEAMS 
URANIUM 238 BEAMS 


Beam Extraction 
Expeditious 3D poisson viasov algorithm applied to ion 
extraction from a plasma, 11:6857 (BA;US) 
Diagnostic Uses 
Imaging by injection of accelerated radioactive particle beams, 
11:6367 (RA;US) 
Stereotactic heavy-ion Bragg peak radiosurgery, 11:6364 
(RA;US) 


Physical characterization of heavy-ion beams, 11:6663 (RA;US) 
Effective Mass 
Effective mass number of a multicomponent ion beam, 11:6737 
(BA;US) 
Mass Number 
Effective mass number of a multicomponent ion beam, 11:6737 
(BA;US) 
Performance 
Performance estimates of photoneutralized negative-ion beams, 
11:6834 (J;US) 
RBE 
Heavy-charged-particle irradiation of Phase I and II patients at 
the Bevalac, 11:6398 (RA;US) 


Physical characterization of heavy-ion beams, 11:6663 (RA;US) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
Charge Exchange 
Cbarge-changing collisions, 11:6523 (BA;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 


ION EXCHANGE CHROMATOGRAPHY 
Multi-column step-gradient chromatography system for 
automated ion exchange separations, 11:5865 (R;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION MICROSCOPY 
Study of field adsorption using pulsed-laser atom probe field 
ion microscopy. Technical report, April 1, 1981-March 31, 
1986, 11:5882 (R;US) 
ION SOURCES 
See also ELECTRON BEAM ION SOURCES 
Cusped Geometries 
Ion source operation with different magnetic confinement 
geometries, 11:6847 (BA;US) 
Plasma properties in the single-ring magnetic cusp ion source, 
11:6850 (BA;US) 
Fabrication 
Electrohydrodynamically driven large-area liquid-metal ion 
sources, 11:6829 (J;US) 
Plasma Confinement 
Ion source operation with different magnetic confinement 
geometries, 11:6847 (BA;US) 
Plasma Diagnostics 
Plasma properties in the single-ring magnetic cusp ion source, 
11:6850 (BA;US) 
Research Programs 
Production of neutral beams from negative ion beam systems in 
the USSR. Interim report, 11:6504 (R;US) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CRYSTALS 
Equations of State 
The self-consistent average phonon equation of state for ionic 
crystals, 11:5849 (J;GB) 
Spectroscopy 


Optical 'y of ionic crystals with synchrotron 
radiation, 11:6679 (RA;BR;In Portuguese) 
Radiation 


Optical spectroscopy of ionic crystals with synchrotron 
radiation, 11:6679 (RA;BR;In Portuguese) 
IONIC REACTIONS 


See CHEMICAL REACTIONS 
IONS 


IONIZATION CHAMBERS 
Comparative Evaluations 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
Simulation 
Nuclear radiation simulation system. Instruction and operation 
manual, 11:6117 (R;US) 
IONIZING RADIATIONS 


See also GAMMA RADIATION 
X RADIATION 


Simulation 

Nuclear radiation simulation system. Instruction and operation 

manual, 11:6117 (R;US) 
IONS 

Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 

See also ARGON IONS 


MOLECULAR IONS 
NEON IONS 
NITROGEN IONS 
OXYGEN IONS 
POTASSIUM IONS 


XENON IONS 





IONS 
Energy Spectra 


Influence of methane concentration on the mass and energy of 
ions at the cathode of a d.c. glow discharge in 
methane/hydrogen atmospheres, 11:6528 (R;US) 

IONS (ATOMIC) 
See ATOMIC IONS 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IRON 
Fracture Properties 

Effects of carbon on intergranular fracture of iron, 11:5670 
(R;US) 

Effects of sulfur and hydrogen on intergranular fracture of 
iron, 11:5671 (R;US) 

Hydrogen Embrittlement 
Effect of point defects on mechanical properties of metals. 
Final report, 11:5672 (R;US) 
Hydrogen Transfer 
Thermodynamics of hydrogen in iron, 11:5740 (J;US) 
Muon Reactions 

Study of nuclear effects in the determination of nucleon 

structure functions with heavy targets, 11:6578 (R;SU) 
Sorptive 

Adsorption of deuterium on Fe(110) as studied by molecular- 
beam scattering. Technical report, 1 October 1984-30 
September 1985, 11:6506 (R;US) 

Substrates 

Total electron yield measurements of extended x-ray 
absorption fine structures (EXAFS) of Ni and Fe thin foils, 
and adsorption of Ni on polycrystalline Fe substrates, 
11:5891 (J;US) 

IRON 54 
Electron Capture Decay 

Gamow-Teller electron capture strength distributions in stars: 

Unblocked iron and nickel isotopes, 11:6588 (J; NL) 
IRON 56 
Electron Capture Decay 

Gamow-Teller electron capture strength distributions in stars: 

Unblocked iron and nickel isotopes, 11:6588 (J;NL) 
IRON 56 BEAMS 
Energy Absorption 

Measurement of energy deposition near heavy-ion tracks, 

11:6664 (RA;US) 
RBE 

Effects of heavy-ion radiation on the brain vascular system, 
11:6404 (RA;US) 

Radioprotection of mouse colony forming units-spleen (CFU- 
S) against heavy charged particle damage by WR 2721, 
11:6402 (RA;US) 

IRON 57 
Moessbauer Effect 

57Fe magnetic hyperfine field in Au-Fe alloys (evidence 

favoring the two Fe-environment model of Au-Fe alloys), 
11:5685 (R;US) 

Synchrotron radiation and Moessbauer effect, 11:5663 

(RA;BR;In Portuguese) 
IRON 59 
Diffusion 

Diffusion and correlation effects in iron-doped CoO, 11:5791 

(J;GB) 
IRON 60 
Electron Capture Decay 
Gamow-Teller electron capture strength distributions in stars: 
Unblocked iron and nickel isotopes, 11:6588 (J;NL) 
IRON 64 
Electron Capture Decay 
Gamow-Teller electron capture strength distributions in stars: 
Unblocked iron and nickel isotopes, 11:6588 (J;NL) 
IRON ALLOYS 


See also AUSTENITE 
INCONEL 600 
INCONEL 625 
INCONEL 706 
INCONEL X750 
IRON BASE ALLOYS 
VANSTAR 7 


Corrosion Resistance 
The effect of Xenon implantation on the corrosion behavior of 
Fe-Cr alloys, 11:5738 (J;US) 
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Thermal convection loop studies of the lithium corrosion of 
low activation austenitic alloys and standard Fe-12Cr- 
1MoVW steel, 11:6795 (RA;US) 

Crystal Growth 

Invariant line strain and needle-precipitate growth directions in 

Fe-Cu, 11:5749 (J;US) 
Diffusion 

Effect of carbon on the volume and boundary diffusion kinetics 
of the base elements of an Fe-Cr-Ni austenitic solid solution, 
11:5773 (TJ;GB) 

Ion Implantation 

The effect of Xenon implantation on the corrosion behavior of 

Fe-Cr alloys, 11:5738 (J;US) 
Magnetic Fields 

57Fe magnetic hyperfine field in Au-Fe alloys (evidence 
favoring the two Fe-environment model of Au-Fe alloys), 
11:5685 (R;US) 

Physical Radiation Effects 

Ferritic alloy design for reduced activation, 11:6815 (RA;US) 

Microchemical - microstructural records in irradiated 
materials, 11:6808 (RA;US) 

Neutron dosimetry and damage calculations for the HFIR- 
CTR-30, -36, and -46 experiments, 11:6772 (RA;US) 

Overview of MIT, ADIP irradiation experiments, 11:6773 
(RA;US) 

Strains 

Invariant line strain and needle-precipitate growth directions in 

Fe-Cu, 11:5749 (J;US) 


IRON BASE ALLOYS 


See also INCOLOY ALLOYS 
STEELS 


Corrosion 

Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 

Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 

Crack Propagation 

Subcritical intergranular crack growth rates and thresholds of 

Fe and Fe + Sb, 11:5722 (J;US) 
Erosion 

Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 

Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 

Fracture Properties 

Subcritical intergranular crack growth rates and thresholds of 

Fe and Fe + Sb, 11:5722 (J;US) 
Materials Testing 

Canadian FBC materials test program (Fluidized bed 
combustor), 11:4788 (RA;US) 

Materials studies at the IEA Grimethorpe PFBC experimental 
facility (Pressurized fluidized bed combustion), 11:4786 
(RA;US) 

Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 

Physical Radiation Effects 

Assessment of transmutant influence and new experimental 
approaches, 11:6803 (RA;US) 

Comparison of swelling for neutron- and non-irradiated MFR 
structural materials, 11:6778 (RA;US) 

Design of iron-base austenitic alloys for complex nuclear 
service environments, 11:6810 (RA;US) 

Reduced activation materials program at NRIM, 11:6811 
(RA;US) 

Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 

Stability 

The thermal and mechanical stability of Fe /SUB 90-x/ Al 

/SUB x/ Zio metallic glasses, 11:5851 (J;US) 
Swelling 
Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 


IRON COMPOUNDS 


See also FERRITES 
IRON FLUORIDES 
IRON OXIDES 
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IRON PHOSPHIDES 
Electron Beam Welding 
Welding and weldability of nickel-iron ailuminides, 11:5720 
(J;US) 
Gas Tungsten-Arc Welding 
Welding and weldability of nickel-iron aluminides, 11:5720 
(;US) 
Photochemical Reactions 
Photo-redox transformations of iron in natural waters, 11:6288 
(RA;US) 
Redox Reactions 
Photo-redox transformations of iron in natural waters, 11:6288 
(RA;US) 
Weldability 
Welding and weldability of nickel-iron aluminides, 11:5720 
GUS) 
IRON FLUORIDES 
Order Parameters 
Random field effects in the three dimensiona! Ising magnet: 
Fe/sub x/Zn/sub 1-x/F2, 11:5855 (J;DE) 
IRON ORES 
Reduction 
Reduction of iron-ore in a fluidized bed using biofuels, 11:5639 
(R;SE;In Swedish) 
IRON OXIDES 
Glass 
Incorporation of Fez03, FeO and AlsO; in silicate glasses and 
its effect on their structure and chemical stability, 11:5811 
(R;BE) 
Reduction 
Whisker growth in reduction of oxides, 11:5733 (J;US) 
IRON PHOSPHIDES 
Electric Conductivity 
Magnetic susceptibility, electrical resistivity, and specific heat 
of single crystal LaFe,Pi2, 11:5853 (BA;NL) 
Magnetic Susceptibility 
Magnetic susceptibility, electrical resistivity, and specific heat 
of single crystal LaFesPi2, 11:5853 (BA;NL) 
Specific Heat 
Magnetic susceptibility, electrical resistivity, and specific heat 
of single crystal LaFe,P;2, 11:5853 (BA;NL) 
IRR-1 REACTOR 
Reactor Cores 
Experience with mixed cores in the IRR-1, 11:5337 (RA;US) 
IRRIGATION 
Energy Conservation 
Sprinkler irrigation as an energy- and water-saving approach to 
rice production and management of riceland pests. ‘Technical 
report, 11:5612 (R;US) 
Resource Conservation 
Sprinkler irrigation as an energy- and water-saving approach to 
rice production and management of riceland pests. Technical 
report, 11:5612 (R;US) 
ISENTROPIC PROCESSES 
Accomplished at constant value of the entropy. 
Flow Models 
Orifice flow modeling at the free molecular to macro 
thermodynamic transition, 11:6009 (R;US) 
ISOTOPE APPLICATIONS 
Recommendations 
Industrial applications of radioisotopes: techniques and 
procedures of (NTIS) Nuclear Techniques Industrial 
Service, 11:6442 (R;ZA;In Afrikaans) 
ISRAELI RESEARCH REACTOR-1 
See IRR-1 REACTOR 
ISX TOKAMAK 
Limiters 
Weight change measurements of erosion/deposition at 
beryllium limiter tiles in ISX-B, i1:6763 (R;US) 
Plasma Confinement 
Invited paper: particle confinement in ISX-B, 11:6747 (BA;US) 
Plasma Diagnostics 
Invited paper: particle confinement in ISX-B, 11:6747 (BA;US) 


JAILS 
See PUBLIC BUILDINGS 
JAPAN 
LMFBR Type Reactors 
Overview of Japanese control rods development program, 
11:5302 (RA;XA) 
Research and Test Reactors 
Status of reduced enrichment program for research reactor 
fuels in Japan, 11:5317 (RA;US) 
Research Programs 
Overview of Japanese control rods development program, 
11:5302 (RA;XA) 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JEJUNUM 
See SMALL INTESTINE 
JEMEZ MOUNTAINS 
Alluvial Deposits 
Silicic pyroclastic deposits of the Puye Formation, Jemez 
Mountains, 11:6466 (RA;US) 
Andesites 
Geology and petrochemistry of Lobato andesite, northern 
Jemez volcanic field, New Mexico: preliminary report, 
11:6464 (RA;US) 
Calderas 
Detailed analysis of existing subsurface temperature data from 
the Jemez Mountains: a study proposed as part of the site 
selection program for intermediate depth drilling in the 
Valles Caldera, 11:5157 (RA;US) 
Geology 
Structure of the Jemez lineament in the eastern Jemez 
Mountains - northwest Espanola basin, 11:6452 (RA;US) 
Rift Zones 
Structure of the Jemez lineament in the eastern Jemez 
Mountains - northwest Espanola basin, 11:6452 (RA;US) 
Seismicity 
Reconstruction of the stress field at Fenton Hill, 11:6454 
(RA;US) 
Seismological and related geophysical studies of the Jemez 
Mountains, 11:6461 (RA;US) 
Temperature Measurement 
Detailed analysis of existing subsurface temperature data from 
the Jemez Mountains: a study proposed as part of the site 
selection program for intermediate depth drilling in the 
Valles Caldera, 11:5157 (RA;US) 
Volcanism 
Caldera-forming eruption patterns in the Jemez Mountains, 
11:6458 (RA;US) 
Field and petrologic studies of the Lobato Basalt, Jemez 
Mountains, 11:6453 (RA;US) 
Structure of the Jemez lineament in the eastern Jemez 
Mountains - northwest Espanola basin, 11:6452 (RA;US) 
Studies on the rhyolitic pyroclastic rocks of the Valles Caldera 
with special emphasis on vent locations, eruption 
mechanisms, and modes of deposition, 11:6463 (RA;US) 
Tectonic and petrogenetic evolution of the Jemez Volcanic 
field, New Mexico, 11:6455 (RA;US) 
Volcanogenic fan building, Puye formation, Jemez Mountains, 
New Mexico, 11:6459 (RA;US) 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 


Fluid Mechanics 
Cold flow mixing rates in confined, recirculating coaxial jets 
with angular secondary injection, 11:6014 (J;US) 





JMTR REACTOR 
Control Rod Worths 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
Critical Mass 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 


Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
Fuel Elements 
Progress of reduced enrichment program in JMTR, 11:5369 
(RA;JP) 
Neutron Flux 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
Reactor Cores 
Neutronic analysis of the JMTR with LEU fuel and burnable 
poison, 11:5378 (RA;US) 
JOURNAL BEARINGS 
Dynamic Loads 
Performance of dynamically loaded journal bearings. Part 3: 
measurement of dynamic oil flow into a diesel engine big- 
end bearing, 11:5653 (R;US) 
Lubrication 
Performance of dynamically loaded journal bearings. Part 3: 
measurement of dynamic oil flow into a diesel engine big- 
end bearing, 11:5653 (R;US) 
JPFR REACTOR 
See MONJU REACTOR 
JRR-2 REACTOR 
Fuel Elements 
Progress of reduced enrichment program in JRR-2 and JRR-4, 
11:5366 (RA;JP) 
JRR-3 REACTOR 


Design 
Neutronic and thermo-hydraulic design of JRR-3(M) reactor, 
11:5348 (RA;JP) 
Reactor Cores 
Core thermohydraulics design with LEU fuels for upgraded 
research reactor, JRR-3, 11:5339 (RA;US) 
Neutronic and thermo-hydraulic design of JRR-3(M) reactor, 
11:5348 (RA;JP) 
Neutronics design of upgraded JRR-3 research reactor, 11:5373 
US) 


RA; 
JRR-4 REACTOR 


Criticality 
Analysis of critical experiments of FNR LEU cores, 11:5350 
(RA;JP) 


Fuel Elements 
Neutronic and flow analysis of LEU core in JRR-4, 11:5349 


(RA;JP) 
Progress of reduced enrichment program in JRR-2 and JRR-4, 
11:5366 (RA;JP) 


Neutronic and flow analysis of LEU core in JRR-4, 11:5349 
(RA;JP) 


Neutronic and flow analysis of LEU core in JRR-4, 11:5349 
(RA;JP) 
Reactor Cores 

Analysis of critical experiments of FNR LEU cores, 11:5350 

Neutronic and flow analysis of LEU core in JRR-4, 11:5349 
(RA;JP) 


JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Data Acquisition Systems 
Data management facility for JT-60, 11:6726 (BA;US) 
Plasma Diagnostics 
Data management facility for JT-60, 11:6726 (BA;US) 


K 


K01 
See KAONS NEUTRAL SHORT-LIVED 
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K-25 PLANT 

See ORGDP 
KALKAR POWER REACTOR 

See SNR REACTOR 
KAOLINITE 

Alteration 
Acid sulfate alterations at Sulphur springs, Valles Caldera, 
New Mexico, 11:5150 (RA;US) 

KAONS 1 

See KAONS NEUTRAL SHORT-LIVED 
KAONS NEUTRAL SHORT-LIVED 


Inclusive photoproduction of strange baryons at 20 GeV, 
11:6539 (J;US) 
KELLOGG RUST WESTINGHOUSE PROCESS 
See KRW GASIFICATION PROCESS 
KELVIN-HELMHOLTZ INSTABILITY 
See HELMHOLTZ INSTABILITY 


Calibration 
Primary and secondary standards in radiation dosimetry, 
11:6660 (RA;AT) 
Calibration Standards 
Primary and secondary standards in radiation dosimetry, 
11:6660 (RA;AT) 
KEROSENE 
Fuel Additives 
Practical real-time quality control of antimisting kerosene. 
Final report, 11:4865 (R;US) 
Quality Control 
Practical real-time quality control of antimisting kerosene. 
Final report, 11:4865 (R;US) 
KICKER MAGNETS 
Electric Impedance 
SSC kicker impedances, 11:6087 (R;US) 
KIDNEYS 
Radionuclide Kinetics 
inetics of plutonium deposition in the mouse, 11:6397 
(RA;US) 
KIEV CYCLOTRON 
Beam Analyzers 
Time-of-flight method usage for measurng energy and time 
characteristics of a beam from cyclotron U-240, 11:6085 
(R;SU;In Russian) 
KILAUEA VOLCANO 


Volatile budget of Kilauea volcano, 11:6468 (J;GB) 
Volcanic Gases 
Volatile budget of Kilauea volcano, 11:6468 (J;GB) 


Fuel Substitution 
Coal-fuelled travelling-grate pelletizing systems, 11:6044 
(R;DE;In German) 
KLYSTRONS 
Service Life 
Mean life of klystrons, 11:6089 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRW GASIFICATION PROCESS 
Formerly Westinghouse Gasification Process; Kellogg Rust is 
majority owner. 
Process Development Units 
Characterization of streams around a slip-stream gas chiller at 
the KRW coal gasifier process development unit. 
Technology status report, 11:4692 (R;US) 
KRYPTON 
Ton-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 


(R;US) 
KRYPTON 79 
Biomedical research with cyclotron produced radionuclides. 
report, August i, 1984-July 31, 1985, 11:6352 
(R;US) 
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KRYPTON 81 
Radioecological Concentration 
Analysis of *'Kr in groundwater using laser resonance 
ionization spectroscopy, 11:6303 (R;US) 
KRYPTON HYDRIDES 
Ton-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
KRYPTON IONS 
Ion-Molecule Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
KUCA REACTOR 
Burnable Poisons 
Analysis on the KUCA MEU experiments, (2). Boron 
burnable-poison effect, 11:5352 (RA;JP) 
Coupled Reactor Cores 
Calculation of the MEU-HEU coupled core in the KUCA, 
11:5353 (RA;JP) 
Criticality 
Calculation of the MEU-HEU coupled core in the KUCA, 
11:5353 (RA;JP) 
Reactivity 
Analysis on the void reactivity mesurement in the KUCA, 
11:5355 (RA;JP) 
Experimental study on the void reactivity coefficient in the 
KUCA, 11:5354 (RA;JP) 
Reactor Cores 
Analysis on the KUCA MEU experiments, (2). Boron 
burnable-poison effect, 11:5352 (RA;JP) 
Analysis on the void reactivity mesurement in the KUCA, 
11:5355 (RA;JP) 
Experimental study on the void reactivity coefficient in the 
KUCA, 11:5354 (RA;JP) 
HEU-MEU mixed core experiments in the KUCA, 11:5336 
(RA;US) 
Reactor Kinetics 
HEU-MEU mixed core experiments in the KUCA, 11:5336 
(RA;US) 
Void Coefficient 
Analysis on the void reactivity mesurement in the KUCA, 
11:5355 (RA;JP) 
Experimental study on the void reactivity coefficient in the 
KUCA, 11:5354 (RA;JP) 
KUHFR REACTOR 
Reactor Safety 
Aseismatic design of Kyoto University No. 2 reactor, 11:5440 
(RA;JP;In Japanese) 
Safety Engineering 
Aseismatic design of Kyoto University No. 2 reactor, 11:5440 
(RA;JP;In Japanese) 
Seismic Effects 
Aseismatic design of Kyoto University No. 2 reactor, 11:5440 
(RA;JP;In Japanese) 
KUR REACTOR 
Reactor Cores 
Thermal-hydraulic analysis for core conversion to the use of 
low-enriched uranium fuels in the KUR, 11:5340 (RA;US) 
KYOTO UNIVERSITY CRITICAL ASSEMBLY REACTO 
See KUCA REACTOR 
KYOTO UNIVERSITY HIGH FLUX REACTOR 
See KUHFR REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 
Compounds labelled with either stable or radioactive isotopes. 
See also RADIOPHARMACEUTICALS 


Chemical Preparation 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
LABORATORY EQUIPMENT 
See also HOT CELLS 
Design 
Capturing woodpec! ker nestlings with a noose - a technique 
and its limitations, 11:6253 (J;US) 
LAKES 
Contamination 
In Sweden observed airborne mercury species, their origin, 
transport and interaction with natural waters, 11:6299 
(R;SE;In Swedish) 
Water Chemistry 
Tonic strength effects on netural water chemistry, 11:6289 


Inclusive photoproduction of strange baryons at 20 GeV, 
11:6539 (J;US) 
LAMELLAE 


Foam stability: the effect of surface rheological properties on 
the lamella rupture, 11:4856 (J;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LANDFILLS 
See SANITARY LANDFILLS 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM HYDRIDES 
Crystal Defects 
Temperature dependence of intrinsic disorder in LaH /SUB 
X/ and YH /SUB X/ , 11:5761 (BA;US) 
Electronic Structure 
Octahedral site occupation in lanthanum dihydride, 11:5801 
(BA;US) 
PHOSPHIDES 
Electric 
Magnetic susceptibility, electrical resistivity, and specific heat 
of single crystal LaFe,P;2, 11:5853 (BA;NL) 
Susceptibility 


Magnetic susceptibility, electrical resistivity, and specific heat 
of single crystal LaFesPi2, 11:5853 (BA;NL) 
Specific Heat 
Magnetic susceptibility, electrical resistivity, and specific heat 
of single crystal LaFesP:2, 11:5853 (BA;NL) 
LARGE COIL PROGRAM 
Power Supplies 
IFSMTF power supply regulator, 11:6760 (R;US) 
Problems and solutions of the IFSMTF power and switch 
system, 11:6759 (R;US) 
Switching Circuits 
Problems and solutions of the IFSMTF power and switch 
system, 11:6759 (R;US) 
LASER ISOTOPE SEPARATION 
Isotope separation apparatus and method, 11:5012 (P;US) 
LASER MIRRORS 


Design 
Short wavelength optics for future free electron lasers, 11:5993 


ge aperture, high-speed calorimeter for high-energy optical 
pulses, 11:6155 (J;US) 


Stimulated rotational Raman scattering in nitrogen in long air 
paths, 11:5979 (J;US) 
LASER TARGETS 
Microwave Radiation 
35 GHz microwaves produced by high intensity CO: laser 
light, 11:6851 (BA;US) 





LASER WELDING 
Monitoring 


LASER WELDING 
Monitoring 
Electron emission and plasma formation during laser beam 
welding, 11:5710 (J;US) 
Temperature Monitoring 
Alloying element vaporization and weld pool temperature 
during laser welding of AISI 202 stainless steel, 11:5732 
(J;US) 
LASER-PRODUCED PLASMA 


Studies of Raman back and forward scattering at 0.35 yum, 
11:6744 (BA;US) 
Computerized Simulation 
Computer simulations of Raman forward scattering, 11:6738 
(BA;US) 
Electron Temperature 
Production of dense, cool plasmas by resonance pumping of 
sodium vapor, 11:6718 (J;US) 
Gain 
Measurement of population inversions and gain in carbon fiber 
plasmas, 11:5978 (J;US) 
Population Inversion 
Measurement of population inversions and gain in carbon fiber 
plasmas, 11:5978 (J;US) 
Raman Effect 
Computer simulations of Raman forward scattering, 11:6738 
(BA;US) 
Studies of Raman back and forward scattering at 0.35 ym, 
11:6744 (BA;US) 


Studies of Raman back and forward scattering at 0.35 um, 
11:6744 (BA;US) 
Ultraviolet Spectra 
Measurement of population inversions and gain in carbon fiber 
plasmas, 11:5978 (J;US) 
X-Ray Spectra 
Excitation of metastable extreme ultraviolet levels, 11:5983 
G;US) 
LASER-RADIATION HEATING 
Temperature Measurement 
Time-resolved temperature determinations from Raman 
scattering of TiO. coatings during pulsed laser irradiation, 
11:6151 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
X-RAY LASERS 
Soviet research on crystal channeling of charged-particle 
beams. Interim report, 11:6505 (R;US) 
Health Hazards 
Laser beams hazards. Experimental determination of a laser 
ocular lesion threshold, 11:6437 (R;FR;In French) 
LASL 
Free Electron Lasers 
FEL development program at Los Aiamos scientific 
laboratory, 11:6002 (BA;US) 
LATTICE FIELD THEORY 
Computer Calculations 
Lattice gauge calculation in particle theory, 11:6568 (J;NL) 
Statistical Mechanics 
Microcanonical master fields, 11:6567 (J;NL) 
LAUNDRIES 
Solar Process Heat 
Operation and performance evaluation at the Home Laundry 
Solar Industrial Process Heat Project, 11:5126 (RA;US) 
LAWRENCE BERKELEY LABORATORY 
Synchrotrons 
Synchrotron light facilities at Stanford and Berkeley, 11:6073 
(RA;BR) 
LAYERS 
Hazards 
Hazards from radio-frequency and laser equipment in the 
manufacture of a-Si photovoltaic cells, 11:5048 (R:US) 
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LEAD 
Absorption Spectroscopy 

Mercury, lead and cadmium levels in the back muscles of 
roach (Rutilus rutilus) of the northern Upper Rhine as a 
function of water level and season, 11:6433 (R;DE;In 
German) 

Additives 
Effect of rhodamine-B on the electrodeposition of lead on 
copper, 11:5715 (J;US) 
Charged-Particle Transport 
Multiple scattering of heavy ions, 11:6651 (RA;US) 
Electrodeposition 

Effect of rhodamine-B on the electrodeposition of lead on 

copper, 11:5715 (J;US) 
Photon-Atom Collisions 

Near-threshold behavior of pair-production cross sections in a 

lead target, 11:6521 (J;US) 
Tissue Distribution 

Biological uptake and distribution of lead in animals, 11:6255 

(RA;US) 
Uptake 

Biological uptake and distribution of lead in animals, 11:6255 

(RA;US) 
LEAD 206 TARGET 
Alpha Reactions 

Angular momentum effect in fission of preactinide nuclei, 

11:6596 (RA;SU;In Russian) 
LEAD 208 
Energy Levels 

Fragmentation of spin-dipole charge-exchange states in 

spherical nuclei, 11:6627 (R;SU) 
LEAD 208 TARGET 
Argon 40 Reactions 

Neutral-pion production in central collisions of relativistic 1*C 

and “Ar on *®Pb, 11:6597 (J;NL) 
Carbon 12 Reactions 

Neutral-pion production in central collisions of relativistic 1*C 
and “Ar on ”®Pb, 11:6597 (J;NL) 

Particle-gamma coincidence measurements in 17C+ '*C and 
12C+Pb collisions at 2.1 GeV/nucleon incident energy, 
11:6598 (J;NL) 

LEAD 210 
Biological Accumulation 

Concentrations of 7°’ Bi and ?!°Pb-?!°Bi-?"°Po disequilibrium in 

fish, 11:6307 (J;US) 
Concentration Ratio 

Uptake and kinetics of 7*Ra, ?!°Pb and ?!°Po in big sagebrush, 

11:6261 (R;US) 
Root Absorption 

Uptake and kinetics of ?*Ra, ?°Pb and *!°Po in big sagebrush, 

11:6261 (R;US) 
LEAD BASE ALLOYS 
Corrosive Effects 

Corrosion of type 316 stainless steel and 12Cr-1MoVW steel in 
thermally convective Pg-17 at. % Li, 11:6796 (RA;US) 

Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 

LEAD COMPOUNDS 
See also LEAD OXIDES 
LEAD SULFIDES 
Charged-Particle Transport 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Infrared Spectra 


Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Ionic Conductivity 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Pyroelectric Effect 
Pyroelectric conversion cycles, 11:5558 (J;US) 
LEAD ISOTOPES 


See also LEAD 208 
LEAD 210 


Beta-Plus Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
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LEAD OXIDES 
Chemical Composition 
Neutron diffraction investigation of ordered oxygen vacancies 
in PbzRu2O/sub 6.5/, 11:5802 (J;US) 
Crystal Structure 
Hydrogen content and lead vacancies in B-PbO: from active 
battery plates, 11:5803 (J;US) 
Neutron diffraction investigation of ordered oxygen vacancies 
in PbzRu2O/sub 6.5/, 11:5802 (J;US) 
LEAD SULFIDES 
Critical Current 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMo¢Ss superconductors, !1:5961 (J;US) 
Critical Field 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMo¢Ss superconductors, 11:5961 (J;US) 
Reduction 
Catalysis and synergism in the reduction smelting of lead 
sulfide with carbon and lime, 11:6243 (J;US) 
Smelting 
Catalysis and synergism in the reduction smelting of lead 
sulfide with carbon and lime, 11:6243 (J;US) 
Strains 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMoe¢Ss superconductors, 11:5961 (J;US) 
Superconductivity 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMosSs superconductors, 11:5961 (J;US) 
LEAD-ACID BATTERIES 
Research 
Research, development, and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report, 1984, 
11:5498 (R;US) 
LEAK DETECTORS 
Calibration Standards 
Recent experiments on acoustic leak detection, 11:5253 
(RA;XA) 
LEASING 
Government Policies 
Early assessment of Interior's area-wide program for leasing 
offshore lands, 11:4872 (R;US) 
LEGIONELLA PNEUMOPHILA 
Screening 
Legionnaires’ disease bacteria in power plant cooling systems: 
downtime report. Final report, 11:6373 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONIC DECAY 
Currents 
Search for right-handed currents by means of muon spin 
rotation, 11:6537 (R;US) 
LEPTONS 


See also ELECTRONS 
NEUTRINOS 


Particle Production 
Searches for unstable neutral leptons in low-multiplicity events 
from electron-positron annihilation, 11:6541 (J;US) 
LEUCINE 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

Metabolism 

Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

Tissue Distribution 

Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

LEUCOCYTES 

See LEUKOCYTES 
LEUKOCYTES 

See also LYMPHOCYTES 


Biological Functions 
Cell injury and repair in the lung, 11:6419 (R;US) 


LICHENS 
Radionuclide Kinetics 

Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT SOURCES 
Radiation Flux 
Theoretical analysis of the effects of ight intensity on the 
photocorrosion of semiconductor electrodes, 11:5908 (J;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Energy Consumption 

Energy and economic efficiency alternatives for electric 

lighting in commercial buildings, 11:5574 (R;US) 
LIGNITE 
Ash Content 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
Chemical Composition 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
Fluidized-Bed Combustion 

Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 

Circulating multistage fluidized-bed combustor design concept, 
11:4815 (RA;US) 

Combustion of uraniferous lignites in fluidized bed, 11:4796 
(RA;US) 

Gas and alkali emissions from pressurized fluidized-bed 
combustion of lignite, 11:4751 (RA;US) 

Study of bed agglomeration resulting from the AFBC of low- 
rank coals (Atmospheric fluidized bed combustion), 11:4827 
(RA;US) 

Moisture 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
Quantitative Chemical Analysis 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
Solvent Extraction 
Characterization of alkanes in extracts of coals, lignites, and 
related fuels, 11:4720 (BA;US) 
LIMERICK-1 REACTOR 
Limerick, Pennsylvania, USA 
Risk Assessment 

Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 

LIMERICK-2 REACTOR 

Limerick, Pennsylvania, USA 

Risk Assessment 

Dominant contributors to seismic risk - an appraisal, 11:5419 

(RA;US) 
LIMESTONE 
Catalytic Effects 

Effects of calcined limestones on the NHs3-NO-O; reaction, 

11:4742 (RA;US) 
Chemical Reaction Kinetics 

Interpretation of PFBC sulfur-removal data (Pressurized 

fluidized bed combustion), 11:4811 (RA;US) 
Performance 

Forecasting sorbent requirements for PFBC systems 
(Pressurized fluidized bed combustion), 11:4813 (RA;US) 

Interpretation of PFBC sulfur-removal data (Pressurized 
fluidized bed combustion), 11:4811 (RA;US) 

Performance Testing 

Performance of candidate PFB sorbents for use in south 

Florida (Pressurized fluidized bed), 11:4812 (RA;US) 
Pneumatic Transport 

Coal/limestone feed system operation at the TVA 20-MW 
AFBC pilot plant (Atmospheric fluidized bed combustion), 
11:4777 (RA;US) 





Environmental Effects 
Liming effects on soil chemistry in forest stands, 11:6256 
(R;SE;In Swedish) 
LIMITERS 


Configuration 
An evaluation of limiter configurations in ZT-40M, 11:6858 
(BA;US) 


Articulated limiter blade for a tokomak fusion reactor, 11:6832 
(@;US) 
Erosion 


Weight change measurements of erosion/deposition at 
beryllium limiter tiles in ISX-B, 11:6763 (R;US) 
Fabrication 
Articulated limiter blade for a tokomak fusion reactor, 11:6832 


(P;US) 


Weight change measurements of erosion/deposition at 
beryllium limiter tiles in ISX-B, 11:6763 (R;US) 
Performance Testing 
An evaluation of limiter configurations in ZT-40M, 11:6858 
(BA;US) 
Protective 
Articulated limiter blade for a tokomak fusion reactor, 11:6832 
(P;US) 
eight 


Weight change measurements of erosion/deposition at 
beryllium limiter tiles in ISX-B, 11:6763 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also FMIT LINAC 
Beam Dynamics 
IFR code for secondary particle dynamics, 11:6071 (R;US) 
Computer Networks 
Data acquisition and control using ETHERNET, 11:6086 
(R;US) 
Computerized Control Systems 
— and control using ETHERNET, 11:6086 


IFR code for secondary particle dynamics, 11:6071 (R;US) 
Data Acquisition Systems 
“— and control using ETHERNET, 11:6086 


Fields 
IFR code for secondary particle dynamics, 11 6071 (R;US) 
Pulse Shapers 
Investigation of nonlinear line properties, 11:6083 (R;SU;In 
Russian) 
Uses 
RF accelerators for fusion and strategic defense, 11:6057 


(R;US) 
LINEAR Z PINCH DEVICES 
Projectiles 
High-velocity projectile-stabilized z-pinch, 11:6724 (J;DD) 
Stability 
High-velocity projectile-stabilized z-pinch, 11:6724 (J;DD) 
LIPIDS 
See also LIPOPROTEINS 
TRIGLYCERIDES 
In vivo contribution of adipose tissue to lipogenetic activity of 
rat carcass, 11:6354 (RA;BR;In Portuguese) 
LIPOPROTEINS 
Differential effects of alcohol intake and exercise on high- 
density lipoprotein subclasses, 11:6327 (RA;US) 
Biological Functions 
Immunosuppressive activity of human cord-blood lipoproteins, 
11:6382 (RA;US) 


HDL subclass distribution in human neonates, 11:6381 
(RA;US) 
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Enzyme Immunoassay 
Specific recognition of low-density lipoprotein sub-species 
from hypertriglyceridemic subjects by a monoclonal 
antibody, 11:6329 (RA;US) 
Metabolism 
Structural and metabolic differences among sub-species of 
triglyceride-rich lipoproteins, 11:6328 (RA;US) 
Structure 


Electron microscopic structure of lipoproteins in fish-eye 
disease, 11:6383 (RA;US) 
Origins of subpopulations of high-density lipoproteins: 
molecular mechanisms, 11:6326 (RA;US) 
Structural and metabolic differences among sub-species of 
triglyceride-rich lipoproteins, 11:6328 (RA;US) 
Particle Size 
Origins of subpopulations of high-density lipoproteins: 
molecular mechanisms, 11:6326 (RA;US) 
Refractivity 
Analytic ultracentrifuge calibration and determination of 
lipoprotein specific refractive increments, 11:6150 (RA;US) 
Programs 


Extramural collaborations by the Analytic Ultracentrifuge 
Core of the Lipoprotein Program Project, 11:6325 (RA;US) 
Transmission Electron Microscopy 
Electron microscopic structure of lipoproteins in fish-eye 
disease, 11:6383 (RA;US) 
Ultracentrifugation 
Extramural collaborations by the Analytic Ultracentrifuge 
Core of the Lipoprotein Program Project, 11:6325 (RA;US) 
Intermediate-density lipoproteins and coronary artery disease 
progression in hypercholesterolemic men, 11 £6330 { (RA;US) 
LIQUEFIED NATURAL GAS 
Gas Spills 
Numerical simulations of atmospheric releases of heavy gases 
over variable terrain, 11:4890 (BA;US) 
Risk Assessment 
Alternative gaseous fuels safety assessment, 11:5659 (BA;US) 
LIQUEFIED PETROLEUM GASES 
Risk Assessment 
Alternative gaseous fuels safety assessment, 11:5659 (BA;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also DFR REACTOR 
LMFBR TYPE REACTORS 
Boiling 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Burnout 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Fuel Cycle 
Analyses of various options for the breeder fuel cycle in the 
United States, 11:5250 (R;US) 
Fuel Pins 
Analyses of various options for the breeder fuel cycle in the 
United States, 11:5250 (R;US) 
Reactor Accidents 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Freezing controlled tion of molten metals flowing 
stainless steel tubes, 11:5397 (R;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Freezing 
Freezing controlled penetration of molten metals flowing 
through stainless steel tubes, 11:5397 (R;US) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUIDS 
See also COAL LIQUIDS 


LIQUID METALS 
NATURAL GAS LIQUIDS 


Flow Models 
Virtual mass in multiphase flow, 11:6017 (J;US) 
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High-pressure studies of rotational reorientation dynamics: The 
role of dielectric friction, 11:5889 (J;US) 
Multiphase Flow 
Virtual mass in multiphase flow, 11:6017 (J;US) 
LITHIUM 
Basic studies of the lithium secondary battery. Technical report 
No. 1 (Final), 1 May 1984-30 April 1985, 11:5497 (R;US) 


Ellipsometer studies of surface layers on lithium, 11:5508 
G;US) 


Electrohydrodynamically driven large-area liquid-metal ion 
sources, 11:6829 (J;US) 
LITHIUM ALLOYS 
Corrosive Effects 
Corrosion of type 316 stainless steel and 12Cr-1MoVW steel in 
thermally convective Pg-17 at. % Li, 11:6796 (RA;US) 
Environmental effects on p' ies of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
Point Defects 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 


Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
LITHIUM COMPOUNDS 
See also LITHIUM NITRATES 
LITHIUM OXIDES 
Chemical 
Influence of preparation conditions on electronic resistivity of 
LiFeO, synthesized in molten carbonates, 11:5820 (R;US) 


Conductivity 
Influence of preparation conditions on electronic resistivity of 
LiFeO, synthesized in molten carbonates, 11:5820 (R;US) 
LITHIUM IONS 
Beam Splitting 
Invited paper: Advances in Zeeman splitting plasma magnetic 
field diagnostics, 11:6743 (BA;US) 
Collisions 
Determination of the scattering potential for low energy alkali- 
metal ions from a Mo(001) surface, 11:6520 (J;US) 
Plasma 
Invited paper: Advances in Zeeman splitting plasma magnetic 
field diagnostics, 11:6743 (BA;US) 
Tunnel Effect 
Study of tunneling impurities in alkali halides at low 
temperatures, 11:5821 (R;US) 
Zeeman Effect 
Invited paper: Advances in Zeeman splitting plasma magnetic 
field diagnostics, 11:6743 (BA;US) 
LITHIUM NITRATES 


Protons and deuterons in crystalline oxides. I. Diffusion and its 
influence in the fusion energetic systems, 11:5788 (J;ES;In 
Spanish) 

LITHIUM OXIDES 


Alkali-alumina sorbents for regenerable SO; removal in 
fluidized-coal combustion, 11:4740 (RA;US) 
LITHIUM-CHLORINE BATTERIES 
Catalysts 


High-rate li/SOCk cells. II. Effect of catalyst on cell 
Report for November 1983-April 1985, 11:5496 
(R;US) 


High rate Li/SOCk cells. I. Effect of design variables in 
uncatalyzed cells. Report for November 1983-April 1985, 
11:5495 (R;US) 


Energy density, power density, and polarization studies of the 
partially oxidized ("p-Doped”) polyacetylene cathode, 
11:5507 (J;US) 

Performance Testing 

High rate Li/SOCk cells. I. Effect of design variables in 
uncatalyzed cells. Report for November 1983-April 1985, 
11:5495 (R;US) 


LMFBR TYPE REACTORS 
Reactor Control Systems 


High-rate li/SOCk cells. II. Effect of catalyst on cell 
performance. Report for November 1983-April 1985, 11:5496 
(R;US) 


Radionuclide Kinetics 
Kinetics of plutonium deposition in the mouse, 11:6397 
(RA;US) 
LIVER CELLS 
Metabolism 
Total maintenance of prolactin receptors in 
isolated of rats, 11:6380 (RA;BR;In Portuguese) 
LMFBR TYPE REACTORS 
See also BN-1600 REACTOR 
BN-350 REACTOR 
EBR-2 REACTOR 
PHENIX REACTOR 
SNR REACTOR 
SNR-2 REACTOR 
SUPER PHENIX REACTOR 


Containment 
CONAN: an LMFBR containment response computer code, 
11:5449 (R;US) 
Cost Benefit Analysis 
Cost-competitive, inherently safe LFMBR pool plant, 11:5493 
(BA;US) 


Design 
Assessment of current structural design methodology for high- 
temperature reactors based on failure tests, 11:5249 (R;US) 
Cost-competitive, inherently safe LFMBR pool plant, 11:5493 
(BA;US) 
Key asset-Inherent safety of LFMBR pool plant, 11:5492 
(BA;US) 
Design Basis Accidents 
Some conditions affecting the definition of design basis 
accidents relating to sodium/water reactions, 11:5431 
(RA;XA) 


Use of dielectric heating in particulate bed dryout experiments, 
11:5248 (R;GB) 
Fuel Elements 
LMFBR fuel bundle distortion characterization 
tomography and potting, 11:5257 (J;US) 
Fuel Pins 
User's guide to EPIC, a computer program to calculate the 
motion of fuel and coolant subsequent to pin failure in an 
LMFBR, 11:5454 (R;US) 


Heating 

Use of dielectric heating in particulate bed dryout experiments, 

11:5248 (R;GB) 
Leak Detectors 
Recent experiments on acoustic leak detection, 11:5253 
(RA;XA) 
Loss of Flow 
Advanced Reactor Safety Research Division. Quarterly 
progress report, April 1-June 30, 1980, 11:5459 (R;US) 
ney bneldoes SURE. 0 cnmpies pelapen suiietiees the 
motion of fuel and coolant subsequent to pin failure in an 
LMFBR, 11:5454 (R;US) 
Meltdown 

CONAN: an LMFBR containment response computer code, 
11:5449 (R;US) 

Molten Metal-Water Reactions 

National position of Italy in the field of sodium water reaction, 
11:5428 (RA;XA) 

Review of activities concerning sodium water reaction in 
LMFBR, 11:5429 (RA;XA) 

THETRA test program for the evaluation of heat transfer 
coefficients in sodium-water reaction phenomena. 
Description of the first experience, 11:5252 (RA;XA) 

Reactor Accidents 
ees of techniques for — measurement of fuel 


led fast-breeder reactor safety 
anaiaen 11:5450 (R;US) 
Reactor Control Systems 
Overview of Japanese control rods development program, 
11:5302 (RA;XA) 





LMFBR TYPE REACTORS 
Reactor Safety 


Reactor Safety 

Advanced Reactor Safety Research Division. Quarterly 
progress report, April 1-June 30, 1980, 11:5459 (R;US) 

Advanced Reactor Safety Research Division. Quarterly 
progress report, July 1-September 30, 1979, 11:5448 (R;US) 

Cost-competitive, inherently safe LFMBR pool plant, 11:5493 
(BA;US) 

Key asset--Inherent safety of LFMBR pool plant, 11:5492 
(BA;US) 

Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1979, 11:5455 (R;US) 

Physics of reactor safety. Quarterly report, October-December 
1980. Volume IV, 11:5458 (R;US) 

Physics of reactor safety. Quarterly report, July-September 
1981. Volume III, 11:5467 (R;US) 

Physics of reactor safety. Quarterly report, January-March 
1980. Volume I, 11:5457 (R;US) 

Regulating Reds 

Development of the design of the control rods for FBR type 
reactors, 11:5297 (RA;XA;In Russian) 

Overview of Japanese control rods development program, 
11:5302 (RA;XA) 

United States experience with LMFBR control materials 
selection, 11:5303 (RA;XA) 

Research Programs 

Development of the design of the control rods for FBR type 

reactors, 11:5297 (RA;XA;In Russian) 
Safety Engineering 

Experiments on leak-selfwastage and leak-propagation, 11:5433 
(RA;XA) 

National position of Italy in the field of sodium water reaction, 
11:5428 (RA;XA) 

Review of activities concerning sodium water reaction in 
LMFBR, 11:5429 (RA;XA) 

Some conditions affecting the definition of design basis 
accidents relating to sodium/water reactions, 11:5431 
(RA;XA) 

Steam Generators 

Experiments on leak-selfwastage and leak-propagation, 11:5433 
(RA;XA) 

Mathematical models for steam generator accident simulation, 
11:5434 (RA;XA) 

National position of Italy in the field of sodium water reaction, 
11:5428 (RA;XA) 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 

Recent experiments on acoustic leak detection, 11:5253 
(RA;XA) 

Review of activities concerning sodium water reaction in 
LMFBR, 11:5429 (RA;XA) 

Some conditions affecting the definition of design basis 
accidents relating to sodium/water reactions, 11:5431 
(RA;XA) 

Steam generator for liquid metal fast breeder reactor, 11:5256 
(P;US) 

Systems Analysis 

Key asset--Inherent safety of LFMBR pool plant, 11:5492 

(BA;US) 
Transients 

Transient analysis of coolant flow and heat transfer in LMFBR 

piping systems, 11:5451 (R;US) 
G 


See LIQUEFIED NATURAL GAS 
LNG SPILLS 
See GAS SPILLS 
LOAD MANAGEMENT 
Generic review of conservation, load management, rate 
restructure, and cogeneration, 11:5542 (R;US) 
Marketing 
Marketing demand-side programs to improve load factor. 
Volume 2. Synthesis of utility experience. Final report, 
11:5538 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 1. Summary. Final report, 11:5537 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 3. Case studies. Final report, 11:5539 (R;US) 
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LOADING 
Optimization ‘ 
Methodology to aid in the design of unloading facilities, 
11:5628 (R;US) 
LOBSTERS 
Habitat 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (North Atlantic). 
American lobster, 11:6271 (R;US) 
Life Cycle 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (North Atlantic). 
American lobster, 11:6271 (R;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT 
Energy Management 
Energy management for local governments on a contingent fee 
basis, 11:5523 (R;US) 
LOFT REACTOR 
Summary report for LOFT anticipated transient Experiment 
Series L6-8, 11:5473 (R;US) 
LOGIC CIRCUITS 
Radiation Hardening 
Improvement on radiation-hardened MOS device technology, 
11:6142 (R;US) 
LONG ISLAND SOUND 
Aquatic Ecosystems 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (mid-Atlantic). Hard clam, 
11:6275 (R;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOS ANGELES 
Refuse-Fueled Power Plants 
Gasification and staged combustion for low air emissions from 
sludge-derived fuel, 11:5029 (RA;US) 
Status of combustion system for dried sewage sludge at the 
Los Angeles HERS facility (Hyperion Energy Recovery 
System), 11:5032 (RA;US) 
LOSS OF COOLANT 
Dynamic Loads 
Load Combination Program. Volume 3. Progress report No. 7, 
11:5460 (R;US) 
Heat Transfer 
Direct-contact condensation of steam on cold water in 
stratified countercurrent flow, 11:5238 (R;US) 
Dry out in a vertical tube. Part IT, 11:5424 (RA;US) 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
Heat transfer during quench. Part I, 11:5423 (RA;US) 
Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 
Reflood behavior of rod bundles having fuel rod simulators of 
different design, 11:5422 (R;US) 
Hydraulics 
Direct-contact condensation of steam on cold water in 
stratified countercurrent flow, 11:5238 (R;US) 
Dry out in a vertical tube. Part IT, 11:5424 (RA;US) 
Fracture mechanics evaluation of reactor piping reliability. IT: 
simulation of pipe fracture probability, 11:5487 (R;US) 
Heat transfer during quench. Part I, 11:5423 (RA;US) 
Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 
Reflood behavior of rod bundles having fuel rod simulators of 
different design, 11:5422 (R;US) 
Pressure Gradients 
OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 
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Risk Assessment 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 
Simulation 
Results of the mockup experiment on partial LOCA, 11:5389 
(RA;US) 
Temperature Gradients 
OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 
LOSS OF FLOW 
Heat Transfer 
Advanced Reactor Safety Research Division. Quarterly 
progress report, April 1-June 30, 1980, 11:5459 (R;US) 
Hydraulics 
Advanced Reactor Safety Research Division. Quarterly 
progress report, April 1-June 30, 1980, 11:5459 (R;US) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOVE WAVES 
Absorption 
Q structure of the Basin and Range from surface waves, 
11:6469 (J;US) 
LOWELL TECHNICAL INSTITUTE REACTOR 
See LTIR REACTOR 
LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 
Influence of time dependent effects on the disposal 
environments of low and intermediate level radioactive 
wastes. Vol. 1: summary report, 11:4983 (R;GB) 
Radioactive Waste Storage 
Savannah River Interim Waste Management Program Plan - 
FY 1986, 11:4940 (R;US) 
Research Programs 
Properties of radioactive wastes and waste containers. Progress 
report No. 14, July-September 1979, 11:4945 (R;US) 
Solidification 
Properties of radioactive wastes and waste containers. Progress 
report No. 14, July-September 1979, 11:4945 (R;US) 
Underground Disposal 
Evaluation of isotope migration - land burial. Water chemistry 
at commercially operated low-level radioactive waste 
disposai sites. Quarterly progress report, April-June 1980, 
11:4988 (R;US) 
Siting simulation for low-level waste disposal facilities, 11:4938 
(R;US) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LTH 
Receptors 
Total maintenance of prolactin receptors in hepatocytes 
isolated of rats, 11:6380 (RA;BR;In Portuguese) 
LTIR REACTOR 
Reactor Safety 
Safety Evaluation Report related to the renewal of the 
operating license for the training and research reactor at the 
University of Lowell (Docket No. 50-223), 11:5447 (R;US) 
LUBRICATING OILS 
Materials Recovery 
Oxidation stability study for field reclamation and 
refortification of cascade lubrication oil at the Oak Ridge 
Gaseous Diffusion Plant. Addendum 1, 11:4915 (R;US) 
Oxidation 
Oxidation stability study for field reclamation and 
refortification of cascade lubrication oil at the Oak Ridge 
Gaseous Diffusion Plant. Addendum 1, 11:4915 (R;US) 
LUCIE-2 REACTOR 
Secondary Coolant Circuits 
Organic impurity transport in PWR secondary systems. Final 
report, 11:5233 (R;US) 


LUNGS 
Eder~ 
Study of possible partnership of histamine in the origin of 
pulmonary edema caused by Plasmodium berghei, 11:6378 
(RA;BR;In Portuguese) 
Pathological Changes 
Cell injury and repair in the lung, 11:6419 (R;US) 
LUTEOTROPIC HORMONE 
See LTH 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Cell Proliferation 
Screening human populations for chromosome aberrations. 
Final report, March 1, 1982-August 31, 1985, 11:6388 (R;US) 
Immunosuppression 
Immunosuppressive activity of human cord-blood lipoproteins, 
11:6382 (RA;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACROPHAGES 
Microscopy 

Technique permitting correlative microscopy of cultured 

alveolar macrophage cells, 11:6335 (RA;US) 
MAGMA 
Density 

Seismological and related geophysical studies of the Jemez 

Mountains, 11:6461 (RA;US) 
Eruption 

Controls on the collapse of Plinian eruption columns, 11:6465 
(RA;US) 

Studies on the rhyolitic pyroclastic rocks of the Valles Caldera 
with special emphasis on vent locations, eruption 
mechanisms, and modes of deposition, 11:6463 (RA;US) 

Gravity Surveys 
Seismological and related geophysical studies of the Jemez 
Mountains, 11:6461 (RA;US) 
Volatile Matter 
Volatile budget of Kilauea volcano, 11:6468 (J;GB) 
MAGNESIUM 
Ecological Concentration 

Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 

Water Chemistry 

Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 

MAGNESIUM ALLOYS 
Crystal Models 

Application of the ANNNI model to long-period 

superstructures, 11:5716 (J;US) 
Crystal Structure 

Application of the ANNNI model to long-period 

supersiructures, 11:5716 (J;US) 
Point Defects 

Application of ab initio calculations to defect induced 

distortion fields, 11:5770 (J;US) 
Strains 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
MAGNESIUM CARBONATES 
See also DOLOMITE 
Thermodynamics 

Thermodynamics of aqueous magnesium and calcium 

bicarbonates and mixtures with chloride, 1!:5509 (J,US) 





Thermodynamics 


MAGNESIUM CHLORIDES 


Thermodynamics of aqueous magnesium and calcium 
bicarbonates and mixtures with chloride, 11:5509 (J;US) 
Vibrational States 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY./sup -n/ anions, 11:5880 (R;US) 
Wavelengths : 
Ab initio molecular orbital calculations of the vibrational 
frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
MAGNESIUM COMPOUNDS 


See also MAGNESIUM CARBONATES 
MAGNESIUM CHLORIDES 
MAGNESIUM OXIDES 


Charged-Particle Transport 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Infrared Spectra 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
Tonic Conductivity 
Diffusion of hydrogen in Pb 8” alumina, 11:5780 (J;US) 
MAGNESIUM IONS 
Diffusion 
Measurement of cation diffusion in magnesium oxide by 
determining the Mg **O buildup produced by an electric 
field, 11:5781 (J;US) 
Electron-Ion Collisions 
Generalized oscillator strengths for the 3s *S—>3p ?P transition 
in Mg II, 11:6518 (J;US) 
Oscillator Strengths 
Generalized oscillator strengths for the 3s *S—3p ?P transition 
in Mg II, 11:6518 (J;US) 
MAGNESIUM OXIDES 
See also SPINELS 
Permeability 
Protons and deuterons in crystalline oxides. I. Diffusion and its 
influence in the fusion energetic systems, 11:5788 (J;ES;In 
Spanish) 
Self-Diffusion 
Measurement of cation diffusion in magnesium oxide by 
determining the Mg **O buildup produced by an electric 
field, 11:5781 (J;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC DIPOLES 
Performance T: 
Development of high field Nb-Ti accelerator dipoles, 11:6104 
G;US) 
MAGNETIC ENERGY STORAGE EQUIPMENT 
Operation 


Plant and operational features of the BPA 30MJ 
superconducting magnetic energy storage system, 11:5185 
(BA;US) 


Magnets 
Plant and operational features of the BPA 30MJ 
superconducting magnetic energy storage system, 11:5185 
(BA;US) 
MAGNETIC FIELDS 
Biological Effects 
Biological effects of magnetic fields, 11:6439 (RA;US) 
MAGNETIC ISLANDS 
Stochastic Processes 
Healing of magnetic stochasticity and islands by self-consistent 
plasma currents, 11:6797 (R;US) 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Solitons 
Observing solitons in one dimensional magnetic systems, 
11:5771 (J;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also TANDEM MIRRORS 
Ion Drift 
Toroidally linked mirrors, 11:6712 (J;US) 
Stabilization 


Toroidally linked mirrors, 11:6712 (J;US) 


ERA-11/3 / 1468 


MAGNETIC SPECTROMETERS 
Foils 
Magnetic spectrometer employing a Rutherford scattering foil 
for intense proton beam energy measurements, 11:6736 
(BA;US) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSHEATH 
Shock Waves 
Electromagnetic electron beam instabilities: Hot, isotropic 
beams, 11:6503 (J;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Coupling 
Solar wind-magnetosphere coupling and the distant 
magnetotail: ISEE-3 observations, 11:6500 (R;US) 
Storms 
ISEE 3 study of average and substorm conditions in the distant 
magnetotail, 11:6501 (J;US) 
MAGNETS 
Design 
Working group summary: New technologies, 11:5992 (J;US) 
MAHOGANY TREES 
See TREES 
MALE GENITALS 
Transplants 
Measure of binding-site of testosterone (T) in deferent ducts of 
rats, transplanted to caecum, 11:6322 (RA;BR;In Portuguese) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Cell Differentiation 
Changes in glycosidic chains that correlate with cortisol- 
induced lumen formation by a murine mammary gland cell 
strain, 11:6345 (RA;US) 
Characterization of the intermediate cytoskeleton of murine 
mammary gland cells and its association with collagen gel 
substrata, 11:6370 (RA;US) 


Growth of human mammary epithelial cells in culture, 11:6342 
(RA;US) 


Expression and modulation of differentiation of human 
mammary epithelial cells in culture, 11:6343 (RA;US) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PROGRAM MANAGEMENT 


Information Needs 
Decision making and control hierarchies for production 
systems, 11:5602 (R;US) 
MANGANESE 
Crystal Structure 
Alpha maganese and the Frank Kasper phases, 11:5707 (J;US) 
Concentration 


Ecological 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
Phase Studies 
Alpha maganese and the Frank Kasper phases, 11:5707 (J;US) 
Water Chemistry 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
MANGANESE ALLOYS 


See also MANGANESE BASE ALLOYS 
MANGANESE STEELS 


Corrosion Resistance 
Thermal convection loop studies of the lithium corrosion of 
low activation austenitic alloys and standard Fe-12Cr- 
IMoVW steel, 11:6795 (RA;US) 
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Physical Radiation Effects 
Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 
Swelling 
Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 
MANGANESE BASE ALLOYS " 
Interatomic Distances 
Orthorhombic structure of UMne at low temperatures, 11:5700 
(J;CH) 
Orthorhombic Lattices 
Orthorhombic structure of UMng at low temperatures, 11:5700 


Isopiestic determination of the osmotic and activity coefficients 
of aqueous MnCl, MnSO,, and RbCI at 25°C, 11:5510 
GUS) 
Thermodynamic Activity 
Isopiestic determination of the osmotic and activity coefficients 
of aqueous MnChk, MnSQx,, and RbCl] at 25°C, 11:5510 
(J;US) 
MANGANESE COMPLEXES 
Chemical Reactions 
Interaction of complexes Mn(PPhMe2)Br2 and mn(PET3)Br2 
with sulfur dioxide. Technical report, 11:5878 (R;US) 
MANGANESE FLUORIDES 
Tonic Potential 
Ionic potential models in insulators having the rutile structure, 
11:6684 (J;US) 
Lattice Vibrations 
Ionic potential models in insulators having the rutile structure, 
11:6684 (J;US) 
MANGANESE STEELS 
Ductility 
Effect of various sulfide stringer populations on the ductility of 
hot-rolled C-Mn steels, 11:5718 (J;US) 
Fatigue 
Microstructural effects on the fatigue behavior of Fe-C-X 
alloys. Progress report, November 1984-November 1985, 
11:5673 (R;US) 
Microstructure 
Microstructural development in manganese-stabilized austenitic 
steel irradiated in HFIR at 500 and 600°C to 19 dpa, 11:6776 
(RA;US) 
Physical Radiation Effects 
Microstructural development in manganese-stabilized austenitic 
steel irradiated in HFIR at 500 and 600°C to 19 dpa, 11:6776 
(RA;US) 
MANGANESE SULFATES 
Osmosis 
Isopiestic determination of the osmotic and activity coefficients 
of aqueous MnCl, MnSO,, and RbCl at 25°C, 11:5510 
(J;US) 
Thermodynamic Activity 
Isopiestic determination of the osmotic and activity coefficients 
of aqueous MnCl, MnSQ,, and RbCl! at 25°C, 11:5510 
GUS) 
MANNOMUSTINE 
See ALKYLATING AGENTS 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 
Human Factors Engineering 
Proposal for a generalized operator’s console for the steel 
industry, 11:5598 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


Fluidized-Bed Combustion 
Combustion of feedlot manure in fluidized beds, 11:5031 
(RA;US) 
Low-temperature combustion of alternate fuels in circulating 
fluidized beds, 11:4830 (RA;US) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


MARS REACTOR 


MINIMARS center cell magnet design options. Viewgraphs, 
11:6765 (R;US) 
Tandem mirror fusion research, 11:6833 (BA;US) 
Fuel Injection Systems 
MiniMARS power conversion. Viewgraphs, 11:6766 (R;US) 
Radiation Hazards 
Safety assessment of the MARS tandem mirror reactor, 
11:6837 (J;US) 
Radiation Protection 
Radiation safety criteria for maintenance and waste 
management in the Mirror Advanced Reactor Study, 
11:6836 (J;US) 
Radioactive Waste Management 
Radiation safety criteria for maintenance and waste 
management in the Mirror Advanced Reactor Study, 
11:6836 (J;US) 
Reactor Maintenance 
Radiation safety criteria for maintenance and waste 
ent in the Mirror Advanced Reactor Study, 
11:6836 (J;US) 
Reactor Safety 
Safety assessment of the MARS tandem mirror reactor, 
11:6837 (J;US) 
Research Programs 
Tandem mirror fusion research, 11:6833 (BA;US) 
Risk Assessment 
Safety assessment of the MARS tandem mirror reactor, 
11:6837 (J;US) 
MASS SPECTROMETERS 
Data Acquisition Systems 
Design, development, and application of a thermal analysis 
mass spectrometer, 11:6124 (R;US) 
MASS SPECTROSCOPY 
See also RESONANCE IONIZATION MASS SPECTROSCOPY 
Automation 
Expert systems technology applied to instrument operation and 
data acquisition of a triple quadrupole mass spectrometer 
(TQMS), 11:6130 (R;US) 
Calibration Standards 
Preparation of working reference materials: calcined waste 
recovery products containing uranium or plutonium, 11:5874 
(R;US) 
Expert Systems 
Expert systems technology applied to instrument operation and 
data acquisition of a triple quadrupole mass spectrometer 
(TQMS), 11:6130 (R;US) 
MASS TRANSIT SYSTEMS 


Track design and construction, 11:5585 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MATERIAL SUBSTITUTION 
Economics 
Hazardous chemical waste abatement, reduction, reuse, and 
recycle, 11:5587 (R;US) 
TERIALS 


See also BIOLOGICAL MATERIALS 


SEMICONDUCTOR MATERIALS 
SINTERED MATERIALS 
THERMOELECTRIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TISSUE-EQUIVALENT MATERIALS 
TOXIC MATERIALS 
Meetings 
Third annual review of materials research conference. Chicago 
section of TMS-AIME. Abstracts, 11:5660 (R;US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 





MATERIALS (BUILDING) 
Artificial intelligence - 


MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also CALORIMETERS 
DISPLACEMENT GAGES 
ELECTRIC MEASURING INSTRUMENTS 
FLUORIMETERS 
INTERFEROMETERS 
METERS 
RADIATION DETECTORS 
SEISMIC ARRAYS 
THERMOCOUPLES 
THERMOMETERS 
THICKNESS GAGES 
VISCOSIMETERS 


Artificial Intelligence 
Instrumentation in the next decade, 11:6116 (J;US) 
Miniaturization 
Instrumentation in the nexi decade, 11:6116 (J;US) 
MEASURING METHODS 
Use of a more specific term is recommended. 
Standards 
Standards for measurement of the critical fields of 
superconductors, 11:5947 (J;US) 
MECHANICAL ENGINEERING 


Technical abstracts for the period July-December 1984, 
11:5927 (R;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Deformation 
Dynamic plastic deformation of an infinite plate, 11:5936 
(R;US) 
Reinforced Concrete 
Note on nonlinear seismic response of reinforced concrete 
structures with low initial periods, 11:5410 (RA;US) 
Seismic Effects 
Note on nonlinear seismic response of reinforced concrete 
structures with low initial periods, 11:5410 (RA;US) 
Post-elastic behavior of steel structures, 11:5411 (RA;US) 
Unresolved Safety Issue A-46 - seismic qualification of 
equipment in operating plants, 11:5418 (RA;US) 
Use of additional experience data to demonstrate the seismic 
adequacy of equipment, 11:5417 (RA;US) 


Post-elastic behavior of steel structures, 11:5411 (RA;US) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Fluid-Structure Interactions 
Comparison of CORCON-MOD1 predictions with 
experimental melt temperature histories, 11:5479 (R;US) 
MEMBRANES 
See also CELL MEMBRANES 
MUCOUS MEMBRANES 
Research Programs 
Inorganic membrane technology, 11:5868 (R;US) 
MENTAL DISORDERS 


Comparison of PET and proton NMR imaging in the diagnosis 
of Alzheimer-type dementia, 11:6360 (RA;US) 
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MERCURY 
Absorption Spectroscopy 
Mercury, lead and cadmium levels in the back muscles of 
roach (Rutilus rutilus) of the northern Upper Rhine as a 
function of water level and season, 11:6433 (R;DE;In 
German) 
Environmental Transport 
In Sweden observed airborne mercury species, their origin, 
transport and interaction with natural waters, 11:6299 
(R;SE;In Swedish) 
Pollution Sources 
In Sweden observed airborne mercury species, their origin, 
transport and interaction with natural waters, 11:6299 
(R;SE;In Swedish) 
Water Chemistry 
In Sweden observed airborne mercury species, their origin, 
transport and interaction with natural waters, 11:6299 
(R;SE;In Swedish) 
MERCURY ISOTOPES 
Beta-Plus Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
MERCURY TELLURIDES 


Magnetic-field-induced localization in InSb and Hg/sub 

0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
Phase Transformations 

Magnetic-field-induced localization in InSb and Hg/sub 

0.79/Cd/sub 0.21/Te, 11:5836 (J;US) 
MESON FACTORIES 
Magnets 

High transition energy magnet lattices, 11:6091 (R;CA) 

Magnet lattices for the proposed TRIUMF KAON factory, 
11:6090 (R;CA) 

MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
METABOLIC DISEASES 
Diagnosis 

Electron microscopic structure of lipoproteins in fish-eye 
disease, 11:6383 (RA;US) 

Specific recognition of low-density lipoprotein sub-species 
from hypertriglyceridemic subjects by a monoclonal 
antibody, 11:6329 (RA;US) 

METABOLIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL INDUSTRY 
Casting 

Study of a steel ingot delivery system using simulation 

techniques, 11:5622 (R;US) 
Computer-Aided Manufacturing 

Mathematical modelling and control of the blast furnace 
process. Volume II. Chapters XI, XII and Appendices, 
11:5592 (R;US) 

Decision Making 

Decision making and control hierarchies for production 

systems, 11:5602 (R;US) 
Energy Conservation 

Hierarchical control for energy savings in the steel industry. 
Fourth annual report, July 1, 1983-September 30, 1984. Final 
report, July 1, 1982-September 30, 1984, 11:5606 (R;US) 

Integrated production planring and control system for 
steelmaking facilities with an energy conservation criterion, 
11:5594 (R;US) 

Production control in the steel industry with energy 
conservation considerations: a preliminary evaluation, 
11:5637 (R;US) 

Human Factors Engineering 

Proposal for a generalized operator's console for the steel 

industry, 11:5598 (R;US) 
Process Control 

Analysis of the scheduling problems in ingot handling, 11:5593 
(R;US) 

Automatic surface inspection system for flat rolled steel, 
11:5629 (R;US) 
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Computer simulation of steel production used as a tool to 
investigate hierarchical production control, 11:5614 (R;US) 

Decision making and control hierarchies for production 
systems, 11:5602 (R;US) 

Integrated production planning and control system for 
steelmaking facilities with an energy conservation criterion, 
11:5594 (R;US) 

Investigation of the bad shape of sheet in cold rolling and a 
method of control by computer, 11:5625 (R;US) 

Modeling, estimation and control of the soaking pit: an 
example of the development and application of some modern 
control techniques to industrial processes. Volume II. 
Chapters 9-14 and Appendices, 11:5600 (R;US) 

Preliminary investigation of the job stream concept as applied 
to hierarchical production control in integrated steel 
manufacturing, 11:5617 (R;US) 

Tasks and functional specifications of the steel plant 
hierarchical control system. Volume II. Chapters 16-21, 
11:5596 (R;US) 

Temperature control of a continuous, push type, five zone, slab 
reheating furnace for minimum fuel usage. Volume II. 
Program (Appendices B, C, D), 11:5608 (R;US) 


Integrated production planning and control system for 
steelmaking facilities with an energy conservation criterion, 
11:5594 (R;US) 

METALLIC GLASSES 
Crystal Structure 

Structure of metallic glasses formed during metal melts 

solidification, 11:5825 (R;SU;In Russian) 
Crystal-Phase Transformations 

Differential scanning calorimetry studies of amorphous 

Zr2PdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
Solidification 

Structure of metallic glasses formed during metal melts 

solidification, 11:5825 (R;SU;In Russian) 
Stability 

Differential scanning calorimetry studies of amorphous 

Zr2PdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
METALS 


See also ACTINIDES 
ALUMINIUM 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 


LIQUID METALS 
MERCURY 
ZINC 


Cavities 
Analysis of cavity nucleation in solids subjected to external and 
internal stresses, 11:5711 (J;US) 
Chemical Reaction Kinetics 
Metal deposition-dissolution in molten halides: on the question 
of measurability of very fast electrode reaction rates, 11:5506 
(J;US) 


Metal deposition-dissolution in molten halides: on the question 
of measurability of very fast electrode reaction rates, 11:5506 
G;US) 


Metal deposition-dissolution in molten halides: on the question 
of measurability of very fast electrode reaction rates, 11:5506 
(J;US) 

Electronic Structure 

Electronic structure of metal hydrides: a review of 

experimental and theoretical progress, 11:5758 (BA;US) 


Second international conference on fundamentals of fracture. 
Program and abstract book. Summaries, 11:5678 (R;US) 
Hydrogen Embrittlement 
On the reconciliation of reduced cohesion and enhanced 
plasticity mechanisms for hydrogen embrittlement, 11:5709 
(J;US) 
Ion Exchange 
Metal deposition-dissolution in molten halides: on the question 
of measurability of very fast electrode reaction rates, 11:5506 
(J;US) 


METRONIDAZOLE 
Radiosensitivity Effects 


Meetings 
Third annual review of materials research conference. Chicago 
section of TMS-AIME. Abstracts, 11:5660 (R;US) 
Nucleation 
Analysis of cavity nucleation in solids subjected to external and 
internal stresses, 11:5711 (J;US) 
Stress Analysis 
Analysis of cavity nucleation in solids subjected to external and 
internal stresses, 11:5711 (J;US) 
Thermal Conductivity 
An automated thermal conductivity probe and applications to 
powders, 11:5727 (BA;US) 
X-Ray Spectroscopy 
Applications of EXAFS spectroscopy in catalyzers, 11:5664 
(RA;BR;In Portuguese) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METERS 


Recent developments with high temperature stabilized-zirconia 
pH sensors, 11:5844 (J;US) 
Electrodes 
A performance improvement for high temperature stabilized- 
zirconia pH sensors, 11:6156 (J;US) 
METHANE 
Glow Discharges 
Influence of methane concentration on the mass and energy of 
ions at the cathode of a d.c. glow discharge in 
methane/hydrogen atmospheres, 11:6528 (R;US) 
Ion-Molecule Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
Removal 
Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 
Synthesis 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 10, for the 
period July 1979 through September 1979, 11:4690 (R;US) 
METHANOL 
Phase Studies 
Vapor-liquid equilibrium for 1-methylnaphthalene/methanol 
mixtures at elevated temperatures and pressures, 11:5026 
(J;US) 
METHIONINE 
Metabolism 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
Tissue Distribution 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
Decomposition 
Comparison of photolysis and substitution decomposition rates 
of methyl iodide in the ocean, 11:6281 (RA;US) 
Photolysis 
Comparison of photolysis and substitution decomposition rates 
of methyl iodide in the ocean, 11:6281 (RA;US) 
METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 
See METHANOL 
METHYLMERCAPTOAMINOBUTYRIC ACID 
See METHIONINE 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
METRONIDAZOLE 
Radiosensitivity Effects 
Effectiveness of metronidazole as hypoxic cell radiosensitizer, 
11:6393 (RA;CS;In Czech) 





MHD CHANNELS 
Electrical insulation 


MHD CHANNELS 
Electrical Insulation 
MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
Fluid Mechanics 
MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
Power Conditioning Circuits 
MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
MHD GENERATOR AERL MARK VI 
Oil-fired MHD test facility at Avco Everett Research Laboratory, 
Massachusetts. 


MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
Performance Testing 
MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
MHD GENERATOR AERL MARK VII 
Operation 


MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
Performance Testing 
MHD channel development. Quarterly report, January-March 
1985, 11:5552 (R;US) 
MHD GENERATORS 


MHD GENERATOR AERL MARK VI 
See also MHD GENERATOR AERL MARK VII 


Ceramics 
Development of potassium aluminosilicate ceramics for mhd 
(magnetohydrodynamics) application., 11:5776 (R;US) 
MICELLAR SYSTEMS 
Chemical 
New theory and new results for mixed nonionic-anionic 
micelles (Binary mixtures of decyl benzene sulfonate with 
nonyl phenol ethoxylate; decyl, undecyl, and dodecyl 
benzene sulfonate with nonyl phenol ethoxylate), 11:5901 
(R;US) 
Neutron Diffraction 
SANS studies of micellar and magnetic fluids, 11:6680 (R;US) 


New theory and new results for mixed nonionic-anionic 
micelles (Binary mixtures of decyl benzene sulfonate with 
nony! phenol ethoxylate; decyl, undecyl, and dodecyl 
benzene sulfonate with nony!l phenol ethoxylate), 11:5901 
(R;US) 

MICELLAR-POLYMER FLOODING 

See MICROEMULSION FLOODING 
MICROBIAL FLORA 

See MICROORGANISMS 
MICROCOMPUTERS 

See MICROPROCESSORS 
MICROEMULSION FLOODING 

Field Tests 

Commercial scale demonstration enhanced oil recovery by 
micellar-polymer flood. Technical progress report, 11:4852 
(R;US) 

Monitoring 

Commercial scale demonstration enhanced oil recovery by 

— flood. Technical progress report, 11:4852 
MICROEMULSIONS 

Zeta potential and charge density of microemulsion drops from 
electrophoretic laser light scattering-some preliminary 
results, 11:5906 (BA;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Genetics 

Annual report and summaries of FY 1985 activities supported 
by the Division of Biological Energy Research, 11:5050 
(R;US) 


Magnetotaxy in microorganisms of Rio de Janeiro region: an 
overview, 11:6385 (R;BR;In Portuguese) 
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Annual report and summaries of FY 1985 activities supported 
by the Division of Biological Energy Research, 11:5050 
(R;US) 

MICROPROCESSORS 
Uses 

Alternatives to mainframes for text and graphic publishing, 

11:6870 (R;US) 
MICROTRONS 
Beam Bunchers 
Performance of the 100 keV chopper/buncher system of the 
NBS-Los Alamos RTM injector, 11:6078 (R;US) 
Beam Monitors 
rf beam-current, -phase, and -position monitors, 11:6081 (R;US) 
Computer Codes 
New version of PTRACE. Internal report, 11:6069 (R;US) 
Computerized Control Systems 
NBS/LANL racetrack microtron control system, 11:6079 
(R;US) 
Construction 
NBS/Los Alamos RTM. Progress report, 11:6062 (R;US) 
Magnets 

End magnets for the NBS-Los Alamos racetrack microtron, 

11:6080 (R;US) 


Calculating the parameters of accelerating structures for 
continuous-action racetrack microtron, 11:6082 (R;SU;In 
Russian) 

Performance Testing 
NBS/Los Alamos RTM. Progress report, 11:6062 (R;US) 
RF Systems 

Research on cw electron accelerators using room-temperature 

rf structures. Annual report, 11:6061 (R;US) 
MICROWAVE AMPLIFIERS 
Efficiency 

Scaling calculations for a relativistic gyrotron. Memorandum 

report, March 1984-March 1985, 11:6758 (R;US) 
Electron Beams 
Scaling calculations for a relativistic gyrotron. Memorandum 
report, March 1984-March 1985, 11:6758 (R;US) 
MICROWAVE RADIATION 
See also RELICT RADIATION 
Diode Tubes 

Generation of high-power microwaves in pulsed-power diodes, 

11:6840 (BA;US) 
Wave Propagation 
Generation of high-power microwaves in pulsed-power diodes, 
11:6840 (BA;US) 
MID-ATLANTIC REGION 
See FEDERAL REGION II 
MIDWEST FUEL RECOVERY PLANT 
Spent Fuel Storage 

Safety review of the design, operation, and radiation sections 
of the General Electric Morris Operation Consolidated 
Safety Analysis Report, 11:4928 (R;US) 

Facilities 


Safety review of the design, operation, and radiation sections 
of the General Electric Morris Operation Consolidated 
Safety Analysis Report, 11:4928 (R;US) 

MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Operation GREENHOUSE. Final report, May 1950-May 1951, 

11:6174 (R;US) 
Geothermal Space Heating 

Geothermal utilization plan, Marine Corps Air-Ground 
Combat Center, Twentynine Palms, California. Final report, 
March 1-September 1, 1985, 11:5162 (R;US) 

Geothermal Water Heating 

Geothermal utilization plan, Marine Corps Air-Ground 
Combat Center, Twentynine Palms, California. Final report, 
March 1-September 1, 1985, 11:5162 (R;US) 

Power Supplies 
Maintenance of photovoltaic power systems. Revision 1. 
Maintenance manual, 11:5085 (R;US) 
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MILK 
Radioactivity 
Environmental Radiation Data, Report 40. October-December 
_ 1984, 11:6250 (R;US) 
MILKY WAY 
Axions 
Detection rates for “invisible’-axion searches, 11:6562 (J;US) 
MILL TAILINGS 
Remedial Action 
Inclusion of vicinity properties in the uranium mill tailings 
remedial action program, 11:4996 (J;US) 
MILLSTONE-3 REACTOR 
Waterford, Connecticut, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Millstone 
Nuclear Power Station, Unit No. 3 (Docket No. 50-423). 
Supplement No. 3, 11:5445 (R;US) 
Risk Assessment 
Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERALS 


See also GARNETS 
ZEOLITES 


Thermal Conductivity 
Apparent thermal conductivity measurements by an unguarded 
technique, 11:6472 (BA;US) 
MINUTES LIVING RADIOISOTOPES 
See also CARBON 11 
COBALT 60 
IODINE 122 
NITROGEN 13 
RHODIUM 96 
RUBIDIUM 82 
URANIUM 235 
Isotope Production 
Development of radionuclides and radiopharmaceuticals for 
positron emission tomography, 11:5921 (RA;US) 
MIRROR ADVANCED REACTOR STUDY 
See MARS REACTOR 
MIRRORS 
See also LASER MIRRORS 
Physical Radiation Effects 
Investigation of carbon contamination of mirror surfaces 


incidence copper mirrors, 11:6072 (R;US) 
Surface Contamination 
Investigation of carbon contamination of mirror surfaces 
exposed to synchrotron radiation, 11:6077 (R;DE) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 


See FISHES 
MISSISSIPPI 
Buildings 
Condensation potential in high thermal performance walls. 
Hot, humid summer climate. Forest Service research paper, 
11:5559 (R;US) 
MISSISSIPPI RIVER 


Movement of tagged dredged sand at thalweg disposal sites in 
the Upper Mississippi River. Voluixe 3. Additional results at 
Gordon’s Ferry and Whitney Island sites, 11:6443 (R;US) 

MISSOURI 
Remedial Action 
The Weldon Spring site remedial action project, 11:4995 (J;US) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Alpha Reactions 
(a, n) neutron yield and energy spectrum in oxide nuclear 
fuels, 11:6647 (RA;XA) 
Fabrication 
of the DIPRES process for the fast breeder 
reactor fuel cycle, 11:4916 (R;US) 


Neutron Spectra 
(a, n) neutron yield and energy spectrum in oxide nuclear 
fuels, 11:6647 (RA;XA) 
MIXTURES 


See also BINARY MIXTURES 
SOLUTIONS 


Distillation 
Simple, analytical criteria for the sequencing of distillation 
columns, 11:5895 (J;US) 
Thermodynamic Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 1-September 30, 
1985, 11:4724 (R;US) 
MOBILE HOMES 
Energy Efficiency Standards 
Impacts of alternative residential energy standards - Rural 
Housing Amendments Study, Phase 1, 11:5572 (R;US) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODERATELY ENRICHED URANIUM 
5 - 80 per cent. 
Evaluations 
Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 
Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 
Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 11:5377 (RA;US) 
Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 
Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 
Post-Irradiation Examination 
Status report on the irradiation testing and post-irradiation 
examination of low-enriched U;Os-Al and UAlsub(x)-Al fuel 
element by the Netherlands Energy Research Foundation 
(ECN), 11:5290 (RA;JP) 
MODIFICATIONS 
Feasibility Studies 
BR-2 materials testing reactor and the RERTR Program, 
present status and future trends, 11:5380 (RA;US) 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOLDAVITES 
See TEKTITES 
MOLDS 
See FUNGI 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 


ion. 
Ton-Atom Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
MOLECULAR ORBITAL MODEL 


Rigid zeolite containing polyurethane foams, 11:4862 (P;US) 
MOLECULES 
Electron Spin Resonance 
Theory of relaxation processes in metastable systems, 11:5887 
(J;US) 
Metastable States 
Theory of relaxation processes in metastable systems, 11:5887 
(J;US) 





Theory of relaxsiiou processes in metastable systems, 11:5887 
G;US) 

MOLTEN CARBONATE FUEL CELLS 

Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 

Performance Testing 

Development of molten carbonate fuel cell power plant 
technology. Quarterly technical progress report No. 22, 
January 1-March 31, 1985, 11:5554 (R;US) 

Development of molten carbonate fuel cell power plant 
technology. Quarterly technical progress report No. 21, 
October 1-December 31, 1984, 11:5555 (R;US) 

Solid Electrolytes 

Coated powder for electrolyte matrix for carbonate fuel cell, 
11:5557 (P;US) 

MOLTEN METAL-WATER REACTIONS 
Bubble Growth 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 

Energy Transfer 

Modelling transient energy release from molten fuel coolant 

interaction debris, 11:5215 (R;GB) 
Heat Transfer 

Modelling transient energy release from molten fuel coolant 
interaction debris, 11:5215 (R;GB) 

THETRA test program for the evaluation of heat transfer 
coefficients in sodium-water reaction phenomena. 
Description of the first experience, 11:5252 (RA;XA) 

Helmholtz Instability 

Review of hydrodynamic instabilities and their relevance to 

mixing in molten fuel coolant interactions, 11:5267 (R;GB) 


Mathematical models for steam generator accident simulation, 
11:5434 (RA;XA) 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 

Mechanical Vibrations 

Mathematical models for steam generator accident simulation, 

11:5434 (RA;XA) 
Rayleigh-Taylor Instability 

Review of hydrodynamic instabilities and their relevance to 

mixing in molten fuel coolant interactions, 11:5267 (R;GB) 
Reactor Safety Experiments 

Experimental study of steam explosions involving CORIUM 

melts, 11:5385 (R;GB) 
Thermite Process 
Experimental study of steam explosions involving CORIUM 
melts, 11:5385 (R;GB) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Chemical Reaction Kinetics 

Metal deposition-dissolution in molten halides: on the question 
of measurability of very fast electrode reaction rates, 11:5506 
G;US) 

ies 

Ab initio molecular orbital calculations of the vibrational 

frequencies of XY4/sup -n/ anions, 11:5880 (R;US) 
MOLYBDENUM 
Elasticity 

Elastic properties of metallic superlattices (Au/Ni; Mo/Ni), 

11:5668 (R;US) 
Ton Collisions 

Determination of the scattering potential for low energy alkali- 

metal ions from a Mo(001) surface, 11:6520 (J;US) 
Mechanical Properties 

Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6812 (RA;US) 

Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6813 (RA;US) 

Metallurgical Effects 

An electrochemical study of the pit initiation resistance of 

ferritic stainless steels, 11:5712 (J;US) 
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Physical Radiation Effects 
Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6812 (RA;US) 
Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6813 (RA;US) 
Sorptive Properties 
Structure of atomic sulfur overlayers on the Mo(001) surface 
using low-energy alkali ion scattering, 11:5704 (J;US) 
MOLYBDENUM ALLOYS 


See also INCONEL 617 
INCONEL 625 
INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 


Fatigue 
Microstructural effects on the fatigue behavior of Fe-C-X 
alloys. Progress report, November 1984-November 1985, 
11:5673 (R;US) 
Strain Rate 
Effect of quenching rate on the temperature and strain-rate 
sensitivity of uranium-2w/o molybdenum alloy, 11:5680 
(R;US) 
MOLYBDENUM BASE ALLOYS 
Ductility 
The room temperature ductility of molybdenum-base 
weldments, 11:5706 (J;US) 
Gas Tungsten-Arc Welding 
The room temperature ductility of molybdenum-base 
weldments, 11:5706 (J;US) 
MOLYBDENUM SILICIDES 
Flexural Strength 
Feasibility of a composite of SiC whiskers in an MoSie Matrix, 
11:5785 (J;US) 
Fracture Properties 
Feasibility of a composite of SiC whiskers in an MoSie Matrix, 
11:5785 (J;US) 
MOLYBDENUM SULFIDES 
Critical Current 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMoeSs superconductors, 11:5961 (J;US) 
Critical Field 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMo¢Ss superconductors, 11:5961 (J;US) 
Strains 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMog¢Ss superconductors, 11:5961 (J;US) 
Superconductivity 
Effect of uniaxial strain on the critical current and critical field 
of chevrel phase PbMo¢Ss superconductors, 11:5961 (J;US) 
MONITORED RETRIEVABLE STORAGE 
Computerized Simulation 
Facility/equipment performance evaluation using 
microcomputer simulation analysis, 11:4930 (R;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR 
Tsuruga, Fukui, Japan 
Failure Mode Analysis 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
Failures 
Failure propagation tests and analysis at PNC, 11:5432 
(RA;XA) 
Leak Detectors 
Japanese position paper on sodium-water reaction testing and 
design, 11:5430 (RA;XA) 
Leak Testing 
Failure propagation tests and analysis at PNC, 11:5432 
(RA;XA) 
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Japanese position paper on sodium-water reaction testing and 
design, 11:5430 (RA;XA) 
Leaks 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
Molten Metal-Water Reactions 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
Japanese position paper on sodium-water reaction testing and 
design, 11:5430 (RA;XA) 
Safety Engineering 
Failure propagation tests and analysis at PNC, 11:5432 
(RA;XA) 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
Japanese position paper on sodium-water reaction testing and 
design, 11:5430 (RA;XA) 
Shutdowns 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
Steam Generators 
Failure propagation tests and analysis at PNC, 11:5432 
(RA;XA) 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
Japanese position paper on sodium-water reaction testing and 
design, 11:5430 (RA;XA) 
Superheaters 
Influence of sodium water reaction on MONJU steam 
generator, 11:5436 (RA;XA) 
MONOCLONAL ANTIBODIES 
Immunology 
Use of monoclonal antibodies in studies of the surfaces of 
mammary epithelial cells, 11:6341 (RA;US) 
MONTMORILLONITE 
Hydrothermal Alteration 
Acid sulfate alterations at Sulphur springs, Valles Caldera, 
New Mexico, 11:5150 (RA;US) 
MORRIS PLANT 
See MIDWEST FUEL RECOVERY PLANT 
MOS TRANSISTORS 
Metal Oxide Silicon transistors. 
See also MOSFET 
Radiation Effects 
Damage due to hot-carrier and radiation effects in MOS 
transistors, 11:6145 (R;US) 
Radiation Hardening 
Improvement on radiation-hardened MOS device technology, 
11:6142 (R;US) 
Study of radiation-hardened bipolar devices, 11:6143 (R;US) 
MOSFET 
Metal Oxide Silicon Field Effect Transistors. 
Radiation Hardening 
Improvement on radiation-hardened MOS device technology, 
11:6142 (R;US) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 
Radiation Effects 
Heavy-charged-particle irradiation of Phase I and II patients at 
the Bevalac, 11:6398 (RA;US) 
MULTI-CHANNEL ANALYZERS 
Uses 
Applications of a portable MCA in nuclear safeguards, 11:4997 
(R;US) 
MULTI-PHOTON PROCESSES 
Cross Sections 
Multi-photon excitation and ionization cross sections in atomic 
oxygen, 11:6515 (R;US) 
MULTIPLE PRODUCTION 
Cascade Showers 
Model for initial state parton showers, 11:6557 (J; NL) 
MULTIPLICATION FACTORS 
Measuring Methods 
Study of neutron noise from reflected, metal assemblies with 
criticality safety applications in mind, 11:5945 (R;US) 


Neutron Importance Function 
To the problem of group description of bilinear functionals of 
neutron distributions. Part 2. Sequential group description of 
bilinear functionals of linear formulation of group constants, 
11:5271 (R;SU;In Russian) 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MUNICH RESEARCH REACTOR 
See FRM REACTOR 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUON REACTIONS 
Deep Inelastic Scattering 
Study of nuclear effects in the determination of nucleon 
structure functions with heavy targets, 11:6578 (R;SU) 
MUONS PLUS 
Leptonic Decay 
Search for right-handed currents by means of muon spin 
rotation, 11:6537 (R;US) 
MUSCLES 
Tissue-Equivalent Materials 
Polyacrylamide-based phantoms as tissue substitute in 
experimental radiation physics, 11:6670 (J;US) 
MUSCULAR TISSUE 
See MUSCLES 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGENIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
MUTAGENS 
Genetic Effects 
Aneuploidy and health risk assessment: current status and 
future directions, 11:6434 (J;US) 
MUTANTS 
Radiosensitivity 
Fusion of the rad54 coding region to the GAL1 promoter, 
11:6412 (RA;US) 
MUTATION INDUCTION PATHWAYS 
See BIOLOGICAL PATHWAYS 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
Radioinduction 
Induction of gene expression in mammalian cells by heavy 
ions, 11:6410 (RA;US) 
MYOMETRIUM 
See UTERUS 


NAI DETECTORS 
Comparative Evaluations 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
Phase Studies 
Vapor-liquid equilibrium for 1-methylnaphthalene/methanol 
mixtures at elevated temperatures and pressures, 11:5026 
(J;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Cocombustion 
Griffin Industries operating experience with an FBC gob- 
burning boiler (Fluidized bed combustion), 11:4798 (RA;US) 





Combustion Control 
Formation and limitation of NO sub (x) in natural gas 
combustion, 11:4905 (R;SE;In Swedish) 
Combustion Products 
Formation and limitation of NO sub (x) in natural gas 
combustion, 11:4905 (R;SE;In Swedish) 


Energy Consumption 
Method of forecasting the load by the hour from consumer 
groups of electric power, gas, and district heating, 11:5544 
(R;SE;In Swedish) 
Environmental Effects 
Calculation of air quality when using natural gas. Pt. I in a 
city, pt. II in an area of detached houses, 11:4888 (R;SE;In 
Swedish) 
Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
Griffin Industries operating experience with an FBC gob- 
burning boiler (Fluidized bed combustion), 11:4798 (RA;US) 


Determination of toxic organic compounds in discharge water 
from hydrostatic testing of natural gas pipelines. Technical 
completion report, 11:4891 (R;US) 

Pricing Regulations 

Problems identified in FERC’s incentive pricing program for 
natural gas from tight formations, 11:4887 (R;US) 

Reserves 

The Energy Information Administration's proved reserves 
estimation program-an overview, 11:4847 (BA;US) 

Risk Assessment 
Alternative gaseous fuels safety assessment, 11:5659 (BA;US) 


Enhancement of automotive compressed natural gas fuel 
storage via adsorbents. Final report, 11:5657 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAIJ. GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Leasizg 
Early assessment of Interior's area-wide program for leasing 
offshore lands, 11:4872 (R;US) 
Resource Development 
Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 
NATURAL GAS FIELDS 
Ground Subsidence 
of subsidence due to fluid withdrawal, 
11:4850 (J;US) 
NATURAL GAS INDUSTRY 
Data Compilation 
Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
Reserves 
The Energy Information Administration's proved reserves 
estimation program-an overview, 11 "4847 (BA;US) 
NATURAL GAS WELLS 
Computerized Simulation 
Thermodynamic modeling of phase and tension behavior of 
CO:/hydrocarbon systems, 11:5158 (J;US) 


Thermodynamic modeling of phase and tension behavior of 
CO:/hydrocarbon systems, 11:5158 (J;US) 
Well Drilling 
Soviet superdeep continental drilling program: some 
impressions from a visit to the Qenly well, well, 11:4853 (RA;US) 
NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL LI 
See DAYLIGHTING 
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NATURE RESERVES 
Geochemical Surveys 
Mineral resource potential of the Middle Santiam Roadless 
Area, Linn County, Oregon, 11:6475 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Numerical Solution 

Modified finite element method for solving the time-dependent 
incompressible Navier-Stokes equations. Part 2. Applications, 
11:6023 (J;GB) 

Modified finite element method for solving the time-dependent, 
incompressible Navier-Stokes equations. Part 1. Theory, 
11:6024 (J;GB) 

NAVIGATION 
Algorithms 
Robot navigation algorithms using learned spatial graphs, 
11:5924 (R;US) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEON 
Implosions 

Advanced concepts theory annual report, 1984. Memorandum 
report, January-December 1984, 11:6526 (R;US) 

SIMPLODE: an imploding gas puff plasma model. I. Neon. 
Memorandum report, 11:6525 (R;US) 

Ton-Atom Collisions 

Atom capture and loss in ion molecule collisions, 11:6509 

(R;US) 
NEON 20 
Thermal Diffusion 

Mound activities in chemical and physical research, January- 

June 1985, 11:5011 (R;US) 
NEON 20 BEAMS 
Charged-Particle Transport 
Passage of high-energy heavy ions through extended matter: 
transport studies, 11:6665 (RA;US) 
Multiple Scattering 
Multiple scattering of heavy ions, 11:6651 (RA;US) 
RBE 

Cell cycle dependent repair of potentially lethal heavy-ion 
damage, 11:6406 (RA;US) 

Effects of heavy-ion radiation on the brain vascular system, 
11:6404 (RA;US) 

Induction of gene expression in mammalian cells by heavy 
ions, 11:6410 (RA;US) 

Radioprotection of mouse colony forming units-spleen (CFU- 
S) against heavy charged particle damage by WR 2721, 
11:6402 (RA;US) 

Test for micronuclei induction in rat rhabdomyosarcoma 
tumors after irradiation with x rays and heavy charged 
particles, 11:6403 (RA;US) 

NEON IONS 
Charged-Particle Precipitation 

Distribution of precipitated energy ions in an amorphous 

material, 11:6649 (R;SU;In Russian) 
Population Inversion 

Soft X-ray laser experiments at the Novette laser facility, 

11:5980 (J;US) 


Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
NEOPLASMS 
Radioinduction 
EFFECTS: documentation and verification for a BEIR III 
cancer risk model based on age, sex, and population 
dynamics for BIOTRAN, 11:6394 (R;US) 
NEPTUNIUM 
Ton Exchange Chromatography 
Multi-column step-gradient chromatography system for 
automated ion exchange separations, 11:5865 (R;US) 
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NEPTUNIUM 237 
Ton Exchange 
Savannah River Plant 200 Area technical manual. Part SP. 
Processing of Np?*’ and Pu**®, 11:4942 (R;US) 
Radioactive Waste Processing 
Savannah River Plant 200 Area technical manual. Part SP. 
Processing of Np?*’ and Pu?**, 11:4942 (R;US) 
Recovery 
Savannah River Plant 200 Area technical manual. Part SP. 
Processing of Np**” and Pu?**, 11:4942 (R;US) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
Measurement of 7°7Np(n,2n)**Np(22.5 h) reaction cross- 
sections in the neutron energy range 7-10 MeV, 11:6606 
(RA;XA) 
Status of neutron radiative capture data for °*U and **7Np, 
11:6609 (RA;XA) 
NERVE CELLS 
Receptors 
3H-Dopamine and *H-Adrenaline liberation induced by 
nicotine, in slices of hypothalamus and striatum of rat, 
11:6353 (RA;BR;In Portuguese) 
Uptake 
3H-Dopamine and *H-Adrenaline liberation induced by 
nicotine, in slices of hypothalamus and striatum of rat, 
11:6353 (RA;BR;In Portuguese) 
NERVOUS SYSTEM DISEASES 
Diagnosis 


Stereotactic heavy-ion Bragg peak radiosurgery, 11:6364 


See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION 
Electron Beam Ion Sources 
Experimental results from the ornl positive ion source designed 
for high power (=2 Mw) long pulse (30 s) neutral beam 
injection, 11:6848 (BA;US) 
NEUTRAL BEAM SOURCES 
ATF neutral beam injection system, 11:6761 (R;US) 
Research Programs 
Production of neutral beams from negative ion beam systems in 
the USSR. Interim report, 11:6504 (R;US) 
NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRALIZATION (PHYSICAL) 
See RECOMBINATION 
Os 


Helicity 
Measurement of neutrino helicity from the sup(152m)Eu decay 
by means of a Ge(Li)-detector, 11:6594 (RA;SU;In Russian) 
Rest Mass 
Massive neutrinos in accelerator experiments, 11:6534 (R;CH) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Position Sensitive Detectors 
Resolution and linearity of Anger-type neutron-position 
detectors as simulated with different signal processing and 
optics, 11:6134 (J;US) 
NEUTRON DETECTORS 
See also PROTON RECOIL DETECTORS 
Availability 
Availability and use of radiometric neutron monitor materials 
for characterizing nuclear reactor environments, 11:6132 
(J;NL) 


Availability and use of radiometric neutron monitor i 
for characterizing nuclear reactor environments, 11:6132 
G;NL) 


Uses 

Availability and use of radiometric neutron monitor materials 
for characterizing nuclear reactor environments, 11:6132 
G;NL) 

NEUTRON DIFFRACTION 

Research Programs 

Slow neutron scattering experiments, 11:6653 (J;US) 

NEUTRON DIFFRACTOMETERS 

Data Acquisition 
Collection and analysis of single crystal time-of-flight neutron 

diffraction data, 11:6140 (J;US) 

Data Analysis 

Collection and analysis of single crystal time-of-flight neutron 
diffraction data, 11:6140 (J;US) 

Design 

Instrument for liquids, amorphous and powder diffraction, 
11:6139 (J;US) 

Performance 
Instrument for liquids, amorphous and powder diffraction, 
11:6139 (J;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 
Breakup Reactions 
12C(n,n’)3a cross section up to 60 MeV, 11:6587 (J;US) 
Capture 

Complete evaluations of neutron nuclear data for Cm isotopes, 
11:6615 (RA;XA) 

Evidence for a secondary doorway state in A= 13 nuclei from 
unpolarized and polarized capture measurements, 11:6586 
(BA;JP) 

Isomer ratio calculations for neutron capture reactions on 
241 Am and *Am, 11:4917 (J;US) 

Status of neutron radiative capture data for **U and **7Np, 
11:6609 (RA;XA) 

Total gamma ray spectra and isomeric ratio calculations in 
thermal and fast neutron capture for “*U, Pu, ***Pu and 
341 Am, 11:6612 (RA;XA) 

Cross Sections 

Spectra of a particles in the sup(67)Zn(n, a)sup(64)Ni reaction 
resonances and the problem of absense of ao transitions in 
this reaction on thermal neutrons, 11:6589 (R;SU;In Russian) 

Data Analysis 

Progress in transactinium isotope neutron data evaluation, 

11:6600 (RA;XA) 
Fission 

2321) fission cross-sections by fast neutrons, 11:6607 (RA;XA) 

236U) and **U to ***U fission cross-sections ratios in the 
neutron energy range 5-11 MeV, 11:6608 (RA;XA) 

Absolute measurements of 7*U and ***Pu fission cross section 
induced by 14.7 MeV neutrons, 11:6611 (RA;XA) 

Complete evaluations of neutron nuclear data for Cm isotopes, 

11:6615 (RA;XA) 
Status of 7*°Pu cross-section evaluation in the resonance region 
at Cadarache, 11:6614 (RA;XA) 
Gamma Spectra 
Total gamma ray spectra and isomeric ratio calculations in 
thermal and fast neutron capture for **U, “°Pu, **Pu and 
241 Am, 11:6612 (RA;XA) 
Inelastic Scattering 
12C(n,n’)3a cross section up to 60 MeV, 11:6587 (J;US) 
Isomer Ratio 
Isomer ratio calculations for neutron 
*41 Am and **Am, 11:4917 (J;US) 
Total Cross Sections 
Measurement of **7 Np(n,2n)***Np(22.5 h) reaction cross- 
sections in the neutron energy range 7-10 MeV, 11:6606 


reactions on 


(RA;XA) 

Method for analysis of transmission functions and neutron 
cross sections of heavy nuclides in the unresolved resonance 
region, 11:6618 (R;SU;In Russian) 

Status of *°Pu cross-section evaluation in the resonance region 
at Cadarache, 11:6614 (RA;XA) 





NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Cold Neutrons 
Consequences of the conversion of research reactor cores on 
experimental facilities at the example of a cold neutron 
source, 11:5341 (RA;US) 
Remote 
Technological features of remote assembling of californium-252 
miniature neutron sources, 11:5013 (R;SU;In Russian) 
NEUTRON SPECTROMETERS 


Polarizing multilayer spectrometer for neutrons, 11:6141 (J;US) 
Performance 
Polarizing multilayer spectrometer for neutrons, 11:6141 (J;US) 
NEUTRON STARS 
Cosmic Gamma Bursts 
Gamma burst emission from neutron star accretion, 11:6493 
G;US) 
Theory of gamma-ray bursts, 11:6492 (J;US) 
Cosmic X-Ray Bursts 
Theoretical calculation of rapid x-ray transients and radius 
expansion, 11:6490 (J;US) 
Star Accretion 
Gamma burst emission from neutron star accretion, 11:6493 
GJ;US) 
Nuclear physics problems for accreting neutron stars, 11:6491 
G;US) 
Theory of gamma-ray bursts, 11:6492 (J;US) 
Thermonuclear Explosions 
Theory of gamma-ray bursts, 11:6492 (J;US) 
Thermonuclear Reactions 
Nuclear physics problems for accreting neutron stars, 11:6491 
(J;US) 
NEUTRON TRANSPORT 
Computer Codes 
WIMS-E module W-PONE, 11:6639 (R;GB) 
Neutron Spectra 
Neutron field investigations in a three-sectional labyrinth from 
a Californium-252 source, 11:6646 (R;DE) 
NEUTRON-DEFICIENT ISOTOPES 


Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
Nuclear Structure 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
NEUTRON-RICH ISOTOPES 
Energy Density 
Surface and curvature properties of neutron-rich nuclei, 
11:6637 (J;NL) 
NEUTRONS 
See also POLYNEUTRONS 
RESONANCE NEUTRONS 
SLOW NEUTRONS 
THERMAL NEUTRONS 
Monitoring 
Operation GREENHOUSE. Scientific Director's report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951, 11:6180 
(R;US) 
Refraction 


Neutron refractive index: A Fermi-Huygens theory, 11:6652 
G;US) 
NEVADA 
Economic Impact 
Economic impact of the Department of Energy on Southern 
Nevada, 11:6318 (R;US) 
NEVADA TEST SITE 
Gravity Surveys 
Geologic and geophysical investigations of Mid Valley at the 
NTS, 11:6186 (R;US) 
Seismic Surveys 
Geologic and geophysical investigations of Mid Valley at the 
NTS, 11:6186 (R;US) 
NEW MEXICO 
See also JEMEZ MOUNTAINS 
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Calderas 

Preliminary results from Valles Caldera #1, New Mexico, 

11:5163 (RA;US) 
Coal Deposits 

Isotopic investigation of ground water resources in the Ojo 
Alamo sandstone, Nacimiento, and San Jose Formations, San 
Juan Basin, New Mexico. Technical completion report, 
11:6317 (R;US) 

Geologic Formations 

Stable-isotope studies of groundwaters in southeastern New 

Mexico, 11:6448 (R;US) 
Hot Springs 

Acid sulfate alterations at Sulphur springs, Valles Caldera, 

New Mexico, 11:5150 (RA;US) 
Water Resources 

Isotopic investigation of ground water resources in the Ojo 
Alamo sandstone, Nacimiento, and San Jose Formations, San 
Juan Basin, New Mexico. Technical completion report, 
11:6317 (R;US) 

NEW YORK 
Radioactive Waste Facilities 

The Niagara Falls storage site remedial action project, 11:4979 
(J;US) 

NEW ZEALAND 
Geothermal Fields 

Fluid and heat flow in gas-rich geothermal reservoirs, 11:5159 

(J;US) 
NEWTON METHOD 
Numerical Solution 
Projected Newton method for 1/sub p/ norm location 
problems, 11:6697 (R;US) 
NGL 
See NATURAL GAS LIQUIDS 
NICKEL 
Adsorption 

Total electron yield measurements of extended x-ray 
absorption fine structures (EXAFS) of Ni and Fe thin foils, 
and adsorption of Ni on polycrystalline Fe substrates, 
11:5891 (J;US) 

Catalytic Effects 

Bench scale studies on catalytic gasification of biomass, 11:5024 

(R;US) 
Coatings 

Diffusion of nickel through titanium nitride films, 11:5783 

(J;US) 
Diffusion 

Diffusion of nickel through titanium nitride films, 11:5783 

(J;US) 
Elasticity 
Elastic properties of metallic superlattices (Au/Ni; Mo/Ni), 
11:5668 (R;US) 
Hydrogen Transfer 
Thermodynamics of hydrogen in iron, 11:5740 (J;US) 
Physical Radiation Effects 

Detection of micro-segregation of minor elements by 
nucleation point defect clusters, 11:6806 (RA;US) 

Specimen miniaturization and mechanical properties, 11:6798 
(RA;US) 

Sorptive Properties . 

Electron energy loss spectroscopy (EELS) of CHsNH2 
adsorbed on Ni(100), Ni(i11), Cr(100), and Cr(111), 11:5892 
(J;US) 

NICKEL 56 
Electron Capture Decay 

Gamow-Teller electron capture strength distributions in stars: 

Unblocked iron and nickel isotopes, 11:6588 (J; NL) 
NICKEL 59 
Uses 

5®Ni enrichment for fast reactor studies of helium effects, 

11:6804 (RA;US) 
NICKEL ALLOYS 


See also INCOLOY ALLOYS 
NICKEL BASE ALLOYS 


Brazing 
Liquid metal stress cracking of copper nickel, 11:5683 (R;US) 
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Diffusion 
Effect of carbon on the volume and boundary diffusion kinetics 
of the base elements of an Fe-Cr-Ni austenitic solid solution, 
11:5773 (TJ;GB) 
Hydridation 
Thermodynamics of the cobalt-hydrogen system, 11:5731 
GUS) 
Physical Radiation Effects 
Assessment of transmutant influence and new experimental 
approaches, 11:6803 (RA;US) 
Comparison of swelling for neutron- and non-ir.*diated MFR 
structural materials, 11:6778 (RA;US) 
Design of iron-base austenitic alloys for complex nuclear 
service environments, 11:6810 (RA;US) 
Dual ion irradiation studies of high strength copper alloys, 
11:6791 (RA;US) 
Microchemical - microstructural records in irradiated 
materials, 11:6808 (RA;US) 
Neutron dosimetry and damage calculations for the HFIR- 
CTR-30, -36, and -46 experiments, 11:6772 (RA;US) 
Quantitative Chemical Analysis 
Low atomic number elemental analysis (EDX-ELS) and 
radioactive specimen techniques, 11:6807 (RA;US) 
Thermodynamics 
Thermodynamics of the cobalt-hydrogen system, 11:5731 
(J;US) 
NICKEL BASE ALLOYS 


See also HASTELLOY S 
INCONEL ALLOYS 


Carburization 
Method for fabricating wrought components for high- 
temperature gas-cooled reactors and product, 11:5247 (P;US) 
Chemical Composition 
Method for fabricating wrought components for high- 
temperature gas-cooled reactors and product, 11:5247 (P;US) 
Corrosion 
Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 
Electric Conductivity 
Transport properties of polycrystalline NisAl, 11:5724 (BA;US) 
Erosion 


Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 

Grain Boundaries 

Surface and grain boundary segregation in relation to 
intergranular fracture: boron and sulfur in NisAl, 11:5729 
G;US) 

Materials Testing 

Materials studies at the IEA Grimethorpe PFBC experimental 
facility (Pressurized fluidized bed combustion), 11:4786 
(RA;US) 

Results from the turbine materials testing program on the IEA 
Grimethorpe experimental PFBC facility (Pressurized 
fluidized bed combustion), 11:4787 (RA;US) 

Nucleation 

The early stage of gamma prime precipitation in a nickel- 

silicon alloy, 11:5728 (J;US) 
Precipitation 

The early stage of gamma prime precipitation in a nickel- 

silicon alloy, 11:5728 (J;US) 
Thermal Conductivity 

Transport properties of polycrystalline NisAl, 11:5724 (BA;US) 

es 

The thermodynamics of ternary palladium-based solid solutions 
containing nickel and hydrogen, 11:5698 (J;US) 

Welded Joints 

Creep-rupture properties of nickel-based transition joints after 

long-term service, 11:5679 (R;US) 
NICKEL COMPOUNDS 


See also NICKEL HYDRIDES 
NICKEL SULFIDES 


Electron Beam Welding 
Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 


Gas Tungsten-Arc Welding 
Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 
Solitons 
Observing solitous in one dimensional magnetic systems, 
11:5771 (J;US) 
Weldability 
Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 
NICKEL HYDRIDES 
Inelastic Scattering 
Hydrogen vibrations in nickel hydride, 11:5755 (BA;US) 
Neutron Diffraction 
Hydrogen vibrations in nickel hydride, 11:5755 (BA;US) 
NICKEL SULFIDES 
Uptake 
Technique permitting correlative microscopy of cultured 
alveolar macrophage cells, 11:6335 (RA;US) 
NICOTINE 
Biological Effects 
3H-Dopamine and *H-Adrenaline liberation induced by 
nicotine, in slices of hypothalamus and striatum of rat, 
11:6353 (RA;BR;In Portuguese) 
NINE MILE POINT-1 REACTOR 
Scriba, New York, USA 
Core Spray Systems 
Evaluation of the core spray line cracks from Nine Mile Point 
No. 1 and the isolation condenser cracks at Oyster Creek 
Unit No. 1, 11:5217 (R;US) 
NIOBIUM 
Infrared Spectra 
Far infrared studies of superconducting V3Si, NbsGe and Nb. 
Final report, 11:6685 (R;US) 
Physical Radiation Effects 
Effect of point defects on mechanical properties of metals. 
Final report, 11:5672 (R;US) 
Superconductivity 
Development of superconducting niobium accelerating 
structures for heavy ions, 11:6097 (J;US) 
Research in materials science: superconducting transition-metal 
alloys. Report for 1 June 1973-31 May 1975, 11:5661 (R;US) 
NIOBIUM ALLOYS 


See also INCONEL 600 
INCONEL 625 
INCONEL 706 
INCONEL 718 
NIOBIUM BASE ALLOYS 


Attenuation 
Low temperature ultrasonic attenuation in rapidly cooled 
niobium containing oxygen and hydrogen, 11:5753 (BA;US) 
Current Density 
Further investigations of the solid-liquid reaction and high-field 
critical current density in liquid-infiltrated Nb-Sn 
superconductors, 11:5951 (J;US) 
Deuterium 
Relaxation, electronic and volume expansion contributions to 
the elastic constant changes induced by hydrogen and 
deuterium in Nb, 11:5752 (BA;US) 
Elasticity 
Relaxation, electronic and volume expansion contributions to 
the elastic constant changes induced by hydrogen and 
deuterium in Nb, 11:5752 (BA;US) 
Fabrication 
Fufther investigations of the solid-liquid reaction and high-field 
critical current density in liquid-infiltrated Nb-Sn 
superconductors, 11:5951 (J;US) 
Hydridation 
Relaxation, electronic and volume expansion contributions to 
the elastic constant changes induced by hydrogen and 
deuterium in Nb, 11:5752 (BA;US) 
Magnetization 
Magnetization measurements on multifilamentary NosSn and 
NbTi conductors, 11:5964 (J;US) 
Powder Metallurgy 
Nb-A1l powder metallurgy processed multifilamentary wire, 
11:5955 (J;US) 





NIOBIUM ALLOYS 
Superconductivity 


Superconductivity 
Further investigations of the solid-liquid reaction and high-field 
critical current density in liquid-infiltrated Nb-Sn 
superconductors, 11:5951 (J;US) 
Research in materials science: superconducting transition-metal 
alloys. Report for 1 June 1973-31 May 1975, 11:5661 (R;US) 
NIOBIUM BASE ALLOYS 
Heat Treatments 
New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 
Magnetic Flux 
New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 


New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 
NIOBIUM COMPOUNDS 
See also NIOBIUM HYDRIDES 


NIOBIUM NITRATES 
NIOBIUM NITRIDES 


Infrared Spectra 
Far infrared studies of superconducting VsSi, NbsGe and Nb. 
Final report, 11:6685 (R;US) 
NIOBIUM HYDRIDES 
Diffusion 
Simple small polaron model for the hydrogen concentration 
dependence of hydrogen diffusion in Nb, 11:5762 (BA;US) 
Harmonics 
Localized vibrations of H in Nb and Ta at high concentration 
and low temperatures, 11:5756 (BA;US) 
Jahn-Teller Effect 


Jahn-Teller resonance states in the Vb metal hydrides, 11:5767 
(BA;US) 


Jahn-Teller resonance states in the Vb metal hydrides, 11:5767 
(BA;US) 


NIOBIUM NITRATES 
ermeability 


Protons and deuterons in crystalline oxides. I. Diffusion and its 
influence in the fusion energetic systems, 11:5788 (J;ES;In 
Spanish) 
NIOBIUM NITRIDES | 

Deposition 


Application of NbN films to the development of very high 
field superconducting magnets, 11:5959 (J;US) 


Far infrared studies of superconducting VsSi, NbsGe and Nb. 
Final report, 11:6685 (R;US) 


Application of NbN films to the development of very high 
field superconducting magnets, 11:5959 (J;US) 
TES 


See also LITHIUM NITRATES 
NIOBIUM NITRATES 
Environmental 


Transport 
Dry deposition and canopy exchange in a mixed oak forest as 


determined by analysis of throughfall, 11:6245 (J;GB) 
NITRIC ACID 


Chemical Reactions 
Reaction of formaldehyde and nitric acid in a remotely 
operated thermosiphon evaporator, 11:5879 (R;US) 
NITRIC OXIDE 
NO. 
Chemical Reactions 
Effects of calcined limestones on the NHs-NO-O; reaction, 
11:4742 (RA;US) 
Fate of fuel bond nitrogen within fluidized-bed combustor 
under staged air firing, 11:4810 (RA;US) 
Photoionization 


a.c. Stark shifts in resonant multiphoton ionization of nitric 
oxide, 11:6517 (J;US) 


Simultaneous removal of SO2, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 
Stark Effect 


a.c. Stark shifts in resonant multiphoton ionization of nitric 
oxide, 11:6517 (J;US) 
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Effects of calcined limestones on the NHs-NO-O: reaction, 
11:4742 (RA;US) 

Fate of fuel bond nitrogen within fluidized-bed combustor 
under staged air firing, 11:4810 (RA;US) 


See also ACETONITRILE 
tion 
Photodegradation inhibitors for polyacrylonitrile/Ag 
(PAN/Ag) films. Annual report, 11:5145 (R;US) 
Dendritic Web Growth Method 
Dynamical studies of dendritic growth, 11:5695 (J;US) 
Pattern formation during the directional solidification of binary 
systems, 11:5694 (J;US) 


Dynamical studies of dendritic growth, 11:5695 (J;US) 
Pattern formation during the directional solidification of binary 
systems, 11:5694 (J;US) 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Electrochemical Corrosion 

Electrochemical behavior of nitrite and nitrous acid in 

sulfolane, 11:5898 (TJ;US) 
Oxidation 

Electrochemical behavior of nitrite and nitrous acid in 

sulfolane, 11:5898 (TJ;US) 
NITROGEN 
Atmospheric 

Gaseous and particulate nitrogen species in the atmosphere, 
11:6202 (RA;US) 

Laboratory studies of aqueous-phase reactions of nitrogen 
species pertinent to atmosphere-natural water interactions, 
11:6210 (RA;US) 

Metallurgical Effects 

Effect of ion implantation species on the tribological response 

of stainless steel surfaces, 11:5699 (J;US) 
Muon Reactions 

Study of nuclear effects in the determination of nucleon 

structure functions with heavy targets, i1:6578 (R;SU) 
Raman Spectra 

Stimulated rotational Raman scattering in nitrogen in long air 

paths, 11:5979 (J;US) 
NITROGEN 13 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US)_ . 

NITROGEN COMPOUNDS 
See also AZIDES 
NITRATES 
NITRITES 
NITROGEN OXIDES 
Atmospheric Chemistry 

Gas phase nitrogen chemistry, 11:6218 (RA;US) 

Gaseous and particulate nitrogen species in the atmosphere, 
11:6202 (RA;US) 

Nitrogen species in the aquatic environment pertinent to 
interaction with the atmosphere, 11:6291 (RA;US) 

Water Chemistry 
Nitrogen species in the aquatic environment pertinent to 
interaction with the atmosphere, 11:6291 (RA;US) 
NITROGEN DIOXIDE 
NO, 
Air Pollution Monitoring 
Nitrogen dioxide in Swedish cities - testing in 26 cities, 
January 1983-March 1984, 11:6228 (R;SE;In Swedish) 
Detection 
Fast response NO: detector, 11:6219 (RA;US) 
NITROGEN IONS 
Particle Precipitation 

Distribution of precipitated energy ions in an amorphous 

material, 11:6649 (R;SU;In Russian) 
Collisions 

Sputter atomization/resonance ionization mass spectrometry 

for high sensitivity isotopic analysis, 11:6510 (R;US) 
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Range 
Distribution of precipitated energy ions in an amorphous 
material, 11:6649 (R;SU;In Russian) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Air Pollution 
Improvement of the emission inventory for reactive organic 
gases and oxides of nitrogen in the South Coast Air Basin. 
Volume 1. Main report. Final report, 11:6231 (R;US) 
Improvement of the emission inventory for reactive organic 
gases and oxides of nitrogen in the South Coast Air Basin. 
Volume 2. Appendixes A through H. Final report, 11:6232 


Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 

Economics of nitrogen oxides, sulfur oxides, and ash control 
systems for coal-fired utility power plants. Final report, 
January 1981-January 1985, 11:5209 (R;US) 

Low NOx firing system for tangentially coal-fired boilers: 
applications guideline manual. User Manual, August 1981- 
March 1984, 11:5210 (R;US) 

Pollution control performance of a dual-bed fluidized-bed 
combustor, 11:4753 (RA;US) 

Air Pollution Control 

Additive effects on scrubber chemistry, 11:5189 (RA;US) 

Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 

Combined NO/sub x//SO/sub x/ removal with ZnO in a 
spray dryer and fabric filter (bench-scale tests), 11:5196 
(RA;US) 

Development of combined NO/sub x//SO/sub x/ 
environmental control technology, 11:5188 (RA;US) 

Development of a simultaneous NO/sub x/-SOs: flue gas 
removal process with the use of metal-exchanged zeolites, 
11:5197 (RA;US) 

Evaluation of the NOXSO combined NO/sub x//SO2 
treatment process, 11:5203 (RA;US) 

abstract combined SO/sub x//NO/sub x/ particulate 
flue gas cleanup, 11:5201 (RA;US) 

Flue gas cleanup program at the Pittsburgh Energy 
Technology Center, 11:5187 (RA;US) 

Modelling and assessment of advanced processes for integrated 
environmental control of coal-fired power plants, 11:5198 
(RA;US) 

PETC fluidized-bed copper oxide process for combined 
SO.2/NO/sub x/ flue gas cleanup, 11:5204 (RA;US) 

Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 11:5199 (RA;US) 

Spray dryer/electron beam removal of SO. and NO/sub x/ 
from flue gas, 11:5202 (RA;US) 

Sulf-X FGD process, 11:5195 (RA;US) 

Thermodynamic data for SO/sub x/-NO/sub x/ removal 
systems, 11:5190 (RA;US) 

Air Pollution Monitoring 

Measurements of CO, NO: and NO inside and outside vehicles 
in traffic, 11:6227 (R;SE;In Swedish) 

Chemical Spills 

Facility for large-scale hazardous gas testing including recent 
test results, 11:6267 (R;US) 

Emission 

Formation and limitation of NO sub (x) in natural gas 

combustion, 11:4905 (R;SE;In Swedish) 
Monitoring 

Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmespheric fluidized bed 
combustion), 11:4814 (RA;US) 

Thermodynamic Properties 

Thermodynamic data for SO/sub x/-NO/sub x/ removal 

systems, 11:5190 (RA;US) 


NITROUS ACID 
Gas Analysis 
Simple method for determination of gaseous nitrous acid in the 
atmosphere, 11:6226 (R;SE) 
Reactions 


Photochemical reactions of aqueous nitrous acid, 11:6209 
(RA;US) 
NO. 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 
Computerized Control Systems 
Integration of NDA instruments into the Savannah River Plant 
computer network, 11:5008 (J;US) 
NON-PEPTIDE C-N HYDROLASES 
Code Number 3.5. 
Therapeutic Uses 
Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 
NON-PROLIFERATION POLICY 
Storing the world’s spent nuclear fuel, 11:4972 (J;US) 
Weapons design policy impedes test ban, 11:5517 (J;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 
See GASEOUS WASTES 
NORADRENALINE 


3H-Dopamine and *H-Adrenaline liberation induced by 
nicotine, in slices of hypothalamus and striatum of rat, 
11:6353 (RA;BR;In Portuguese) 
NOREPINEPHRINE 
See NORADRENALINE 
NORTH AMERICA 
See also USA 
Acid Rain 
Evaluation of trends in the acidity of precipitation and the 
related acidification of surface water in North America, 
11:6241 (R;US) 
NORTH ANNA-1 REACTOR 
Mineral, Virginia, USA 
Compliance 
Conformance to Generic Letter 83-28, Items 3.1.3 and 3.2.3, 
Beaver Valley, Unit No. 1, North Anna, Unit Nos. 1 and 2, 
Surry Unit Nos. 1 and 2 (Docket Nos. 50-334, 50-338, 50- 
339, 50-280, and 50-281), 11:5403 (R;US) 
NORTH ANNA-2 REACTOR 
Mineral, Virginia, USA 
Compliance 
Conformance to Generic Letter 83-28, Items 3.1.3 and 3.2.3, 
Beaver Valley, Unit No. 1, North Anna, Unit Nos. 1 and 2, 
Surry Unit Nos. 1 and 2 (Docket Nos. 50-334, 50-338, 50- 
339, 50-280, and 50-281), 11:5403 (R;US) 
NORTH CAROLINA 
Rivers 
Water quality of North Carolina streams. Chapter E, 11:6301 


Geology of McKenzie County, North Dakota. Bulletin 80, 
Part I, 11:6446 (R;US) 
NORTH SEA 
Water Pollution 
Heavy metal content in the ecosystem of the Deutsche Bucht 
with special reference to recent-marine benthic foraminifers, 
11:6432 (R;DE;In German) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 





NSLS 
Beam Monitors 


NSLS 
Beam Monitors 
Studies of positional stability of the clectron beam in the NSLS 
storage ring, 11:6107 (R;US) 


Synchrotron radiation damage observations in normal 
incidence copper mirrors, 11:6072 (R;US) 


Studies of positional stability of the electron beam in the NSLS 
storage ring, 11:6107 (R;US) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Plans for ENDF/B-VI, 11:6570 (R;US) 
Radionuclide decay data base - index and summary table, 
11:6572 (R;US) 
Meetings 
Transactinium isotope nuclear data - 1984. Proceedings of the 
third advisory group meeting on transactinium isotope 
nuclear data organized by the IAEA and held in Uppsala, 
21-25 May 1984, 11:6623 (R;AT) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 


See also GREENHOUSE PROJECT 
HARDTACK PROJECT 


Atmospheric Explosions 

Effect of carrier spacings of the expected damage to aircraft 

from air-burst atomic bombs, 11:6166 (R;US) 
Blast Effects 

Operation GREENHOUSE. Scientific Director's report. 

Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 
Containment 

Induced wave propagation from a vibrating containment 
envelope, 11:6185 (R;US) 

Nuclear test release experience fitted to a mathematical 
function for scaled depth of burial and radii of burial, 
11:6187 (R;US) 

Dosemeters 

Operation GREENHOUSE. Scientific Director's report. 
Annex 2.10. Miscellaneous studies of dosimeters, 11:6171 
(R;US) 


Operation GREENHOUSE. Scientific Director's report. 
Annex 2.10. Miscellaneous studies of dosimeters, 11:6171 
(R;US) 

Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1 - Annex a. Alkali halide and phosphate glass 
radiological casualty dosimeters, 11:6172 (R;US) 

Electromagnetic Fields 

Electromagnetic signals from underground nuclear explosions, 

11:6182 (R;US) 
Environmental Impacts 

Influence of solar heating and precipitation scavenging on the 

simulated lifetime of post-nuclear war smoke, 11:6188 (J;US) 
Monitoring 

Operation GREENHOUSE. Final report, May 1950-May 1951, 
11:6174 (R;US) 

Operation GREENHOUSE. Scientific Director's report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951. 11:6180 
(R;US) 

Physical Radiation Effects 

Operation GREENHOUSE. Scientific Director's report. 

Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 
Shock Waves 

Operation TUMBLER, Nevada Proving Grounds. Project 8.6. 
Sound velocity changes near the ground in the vicinity of an 
atomic explosion. Report for April-June 1952, 11:6168 
(R;US) 

Site Selection 

Geologic and geophysical investigations of Mid Valley at the 

NTS, 11:6186 (R;US) 
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Thermal Radiation 
Operation SNAPPER, Nevada Proving Grounds. Project 4.6. 
The time course of thermal radiation as measured by burns 
in pigs. Report for April-June 1952, 11:6169 (R;US) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Beta Dosimetry 

Beta fields and measurement practices at DOE facilities, 

11:6668 (R;US) 
Decommissioning 

Decontamination of Battelle-Columbus’ Plutonium Facility. 

Final report, 11:4937 (R;US) 
Decontamination 

Decontamination of Battelle-Columbus’ Plutonium Facility. 

Final report, 11:4937 (R;US) 
Maintenance 

Human factors design guidelines for maintainability of 

Department of Energy nuclear facilities, 11:5944 (R;US) 
Nuclear Materials Management 

Data requirement comparison between the fixed site upgrade 
rule guidance compendium and the Structured Assessment 
Approach Licensee Submittal Document, 11:5003 (R;US) 

Nondestructive assay system development for a plutonium 
scrap recovery facility, 11:5009 (J;US) 

Physical Protection 

Data requirement comparison between the fixed site upgrade 
tule guidance compendium and the Structured Assessment 
Approach Licensee Submittal Document, 11:5003 (R;US) 

Physical protection of nuclear facilities. Quarterly progress 
report, January-March 1980, 11:5001 (R;US) 

Physical protection of nuclear facilities. Quarterly progress 
report, October-December 1979, 11:5000 (R;US) 

NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
SPENT FUELS 
Coordinated Research Programs 

Sixth meeting of the International Working Group on Water 
Reactor Fuel Performance and Technology, Vienna, 14-15 
May 1984. Summary report, 11:5225 (R;XA) 

Fabrication 
Billet evacuation test, 11:5282 (R;US) 
Fission Product Release 

Isotopic fission product release from nuclear fuel under severe 

core damage accident conditions, 11:5398 (R;US) 
NUCLEAR MATERIALS DIVERSION 
Safeguards 

Data requirement comparison between the fixed site upgrade 
rule guidance compendium and the Structured Assessment 
Approach Licensee Submittal Document, 11:5003 (R;US) 

NUCLEAR MATERIALS MANAGEMENT 
Accounting 

Data requirement comparison between the fixed site upgrade 
rule guidance compendium and the Structured Assessment 
Approach Licensee Submittal Document, 11:5003 (R;US) 

Nondestructive Analysis 

Nondestructive assay system development for a plutonium 

scrap recovery facility, 11:5009 (J;US) 
Physical Protection 

Inspection methods for physical protection project. Volume 1, 
No. 3. Quarterly report, September-November 1980, 11:5004 
(R;US) 

Proposal to develop a method for the detection of HE 
employing chemiluminescence reactions. Summary of 
activities and accomplishments, May 1-July 31, 1979. 
Progress report. Volume II, 11:6163 (R;US) 

NUCLEAR MATTER 
Energy Density 

Surface and curvature properties of neutron-rich nuclei, 

11:6637 (J;NL) 
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Equations of State 
Supernovae and the nuclear equation of state at high densities, 
11:6488 (J;NL) 
Surface Tension 
Surface and curvature properties of neutron-rich nuclei, 
11:6637 (J;NL) 
NUCLEAR MEDICINE 
Radiation Detectors 
Health physics instrumentation needs, 11:6137 (J;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Hadronic probes and nuclear interactions. AIP conference 
proceedings No. 133, 11:6571 (R;US) 
NUCLEAR POWER 
Public Relations 
Second nuclear era, 11:5518 (J;US) 
Reactor Safety 
Second nuclear era, 11:5518 (J;US) 
NUCLEAR POWER PLANTS 
Aerial Monitoring 
Problems in continuous dose rate measurement, 11:6247 
(RA;JP;In Japanese) 


Failure analysis and success analysis: roles in plant aging 
assessments, 11:5214 (R;US) 
Air Cleaning Systems 
Interim technical evaluation report of testing procedures for 
activated carbon adsorbers in ventilation filter assemblies in 
nuclear power plants, 11:5405 (R;US) 
Standards 


Use of radioactive certified reference materials in the 
metrological assurance of nuclear power plants, 11:5313 
(RA;AT) 


Cancellation 
Nuclear cancellations follow-on study, 11:5515 (R;US) 
Construction 


Regulatory reform case studies (electrical systems), 11:5262 
(R;US) 


Cost analysis of revisions to 10 CFR Part 50, Appendix J, leak 
tests for primary and secondary containments of light-water- 
cooled nuclear power plants, 11:5261 (R;US) 

Control Rooms 
Survey of proposed functional requirements for a disturbance 
analysis and surveillance system, 11:5304 (R;US) 
Cost Recovery 
Nuclear cancellations follow-on study, 11:5515 (R;US) 
Loads 


Load Combination Program. Volume 3. Progress report No. 7, 
11:5460 (R;US) 
Electrical Equipment 
Regulatory reform case studies (electrical systems), 11:5262 
(R;US) 
Unresolved Safety Issue A-46 - seismic qualification of 
equipment in operating plants, 11:5418 (RA;US) 
Use of additional experience data to demonstrate the seismic 
adequacy of equipment, 11:5417 (RA;US) 
Engineered Safety Systems 
Aging and service wear of electric motor-operated valves used 
in engineered safety-feature systems of nuclear power plants. 
Volume 1, 11:5470 (R;US) 
Survey of proposed functional requirements for a disturbance 
analysis and surveillance system, 11:5304 (R;US) 
Environmental Impact Statements 
i impact assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 


Integration of NDE reliability and fracture mechanics, 11:5279 
(R;US) 
Loss of Coolant 
Load Combination Program. Volume 3. Progress report No. 7, 
11:5460 (R;US) 
Credible Accident 
Environmental im; assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 


NUCLEAR POWER PLANTS 
Reactor Safety 


Mechanical Structures 

Ne‘*e on nonlinear seismic response of reinforced concrete 
structures with low initial periods, 11:5410 (RA;US) 

Post-elastic behavior of steel structures, 11:5411 (RA;US) 

Unresolved Safety Issue A-46 - seismic qualification of 
equipment in operating plants, 11:5418 (RA;US) 

Use of additional experience data to demonstrate the seismic 
adequacy of equipment, 11:5417 (RA;US) 

Physical Protection 

Measures of safeguards risk employing PRA (MOSREP): a 
methodology for estimating risk impacts of safeguards 
measures, 11:5007 (R;US) 

Vital area analysis using sets, 11:5002 (R;US) 

Pipes 

Computer code development for pipe whip and impact 
analysis. Progress report for year 2. Load Combination 
Program. Volume 2, 11:5462 (R;US) 

Design of piping systems and their supports, 11:5414 (RA;US) 

Evaluation and summary of seismic response of above ground 
nuclear power plant piping to strong motion earthquakes, 
11:5415 (RA;US) 

Piping benchmark problems. Volume 1. Dynamic analysis 
uniform support motion response spectrum method, 11:5278 
(R;US) 

Planning 

National strategies for nuclear power reactor development, 

11:5264 (R;US) 
Radiation M 

Use of radioactive certified reference materials in the 
metrological assurance of nuclear power plants, 11:5313 
(RA;AT) 

Reactor Accidents 

Licensee Event Report (LER) compilation, August 1985. 

Volume 4, No. 8, 11:5465 (R;US) 
Reactor Components 

Development of a checklist for evaluating maintenance, test 
and calibration procedures used in Nuclear Power Plants, 
11:5277 (R;US) 

Reactor Control Systems 

FAFTRCS: an experiment in computerized reactor safety 

systems, 11:5292 (R;US) 
Reactor Instrumentation 

Use of additional experience data to demonstrate the seismic 

adequacy of equipment, 11:5417 (RA;US) 
Reactor Operation 

Licensee Event Report (LER) compilation, August 1985. 

Volume 4, No. 8, 11:5465 (R;US) 
Reactor Operators 

Approach to team skills training of nuclear power plant 

control room crews, 11:5263 (R;US) 
Reactor Safety 

Current estimates of seismic hazard in the Eastern United 
States, 11:5407 (RA;US) 

Design of piping systems and their supports, 11:5414 (RA;US) 

EPRI research on nuclear power plant seismic design, 11:5421 
(RA;US) 

Evaluation and summary of seismic response of above ground 
nuclear power plant piping to strong motion earthquakes, 
11:5415 (RA;US) 

Influence of soil conditions on nonlinear structure response, 
11:5412 (RA;US) 

Note on nonlinear seismic response of reinforced concrete 
structures with low initial periods, 11:5410 (RA;US) 

NRC Seismic Design Margins Program Plan, 11:5420 (RA;US) 

Nuclear Regulatory Commission should report on progress in 
implementing lessons learned from the Three Mile Island 
Accident, 11:5425 (R;US) 

Post-elastic behavior of steel structures, 11:5411 (RA;US) 

Seismic response characteristics of structural systems at various 
levels of post-elastic behavior (analysis and evaluation) - and 
margin assessment, 11:5413 (RA;US) 

Unresolved Safety Issue A-46 - seismic qualification of 
equipment in operating plants, 11:5418 (RA;US) 

Use of additional experience data to demonstrate the seismic 
adequacy of equipment, 11:5417 (RA;US) 





NUCLEAR POWER PLANTS 
Reactor Safety 


Various types of reported seismic margins and their uses, 
11:5408 (RA;US) 


Nuclear cancellations follow-on study, 11:5515 (R;US) 
Nuclear Regulatory Commission should report on progress in 
implementing lessons learned from the Three Mile Island 

Accident, 11:5425 (R;US) 
reform case studies (electrical systems), 11:5262 
(R;US) 


Risk Assessment 
Probabilistic risk assessment course documentation. Volume 3. 
System reliability and analysis techniques, Session A - 
reliability, 11:5472 (R;US) 


Safeguards 
Measures of safeguards risk employing PRA (MOSREP): a 
methodology for estimating risk impacts of safeguards 
measures, 11:5007 (R;US) 
Seismic Effects 
Best Estimate Method vs Evaluation Method: a comparison of 
two techniques in evaluating seismic analysis and design, 
11:5453 (R;US) 
Current estimates of seismic hazard in the Eastern United 
States, 11:5407 (RA;US) 
EPRI research on nuclear power plant seismic design, 11:5421 
(RA;US) 
Influence of soil conditions on nonlinear structure response, 
11:5412 (RA;US) 
Load Combination Program. Volume 3. Progress report No. 7, 
11:5460 (R;US) 
NRC Seismic Design Margins Program Plan, 11:5420 (RA;US) 
Seismic Category I Structures Program, 11:5443 (R;US) 
Seismic response characteristics of structural systems at various 
levels of post-elastic behavior (analysis and evaluation) - and 
margin assessment, 11:5413 (RA;US) 
Use of earthquake experience to demonstrate the seismic 
adequacy of equipment, 11:5416 (RA;US) 
Various types of reported seismic margins and their uses, 
11:5408 (RA;US) 
Site Selection 
Assessment of nuclear power plant siting methods, 11:5314 
(R;US) 


Technology Assessment 
National strategies for nuclear power reactor development, 
11:5264 (R;US) 
Valves 
Aging and service wear of electric motor-operated valves used 
in engineered safety-feature systems of nuclear power plants. 
Volume 1, 11:5470 (R;US) 
Improvements in motor-operated valves, 11:5275 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 


-exchange effects in the three- and four-nucleon systems, 
11:6636 (J;NL) 
Four-Body Problem 
-exchange effects in the three- and four-nucleon systems, 
11:6636 (J;NL) 
Quark Model 
Do nucleons dissolve, 11:6633 (R;US) 
Seniority Number 
Generalized seniority in the presence of strong shell effects, 
11:6635 (J;NL) 


ing of magnetic transitions as an angular momentum 
effect, 11:6634 (J;NL) 
Three-Body Problem 
-exchange effects in the three- and four-nucleon systems, 
11:6636 (J;NL) 
Variational Methods 
seniority in the presence of strong shell effects, 


Generalized seniori' 
11:6635 (J;NL) 
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NUCLEAR WASTE POLICY ACTS 
Economic Impact 
considerations/comparisons for the disposal of 
defense high-level waste, 11:4977 (J;US) 
“The political economy of the NWPA: problems of uncertainty, 
11:4976 (J;US) 
Political Aspects 
The political economy of the NWPA: problems of uncertainty, 
11:4976 (J;US) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Arms Control 
Weapons design policy impedes test ban, 11:5517 (J;US) 
Environmental Impacts 
Atmospheric perturbations of large-scale nuclear war, 11:6183 
(R;US) 
Historical Aspects 
Forty years after the atom bomb, 11:6700 (TG;US) 
Materials Handling 

Design and evaluation of assembly bay and assembly cell 

complexes, 11:6181 (R;US) 
Safety Engineering 

Design and evaluation of assembly bay and assembly cell 

complexes, 11:6181 (R;US) 
Test Facilities 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 9.5. Base 
facilities, 11:6178 (R;US) 

Radiological safety procedures for Eniwetok Proving Grounds. 
Hardtack I B.5.2, 11:6175 (R;US) 

Testing 

Operation SNAPPER, Nevada Proving Ground. Project 8.7. 
Thermal radiation measurements. Report for April-June 
1952, 11:6167 (R;US) 

Operation SNAPPER, Nevada Proving Grounds. Project 8.5. 
Incendiary effects of atomic bomb tests on building sections 
at Yucca Flat. Report for April-June 1952, 11:6170 (R;US) 

Operation GREENHOUSE. Scientific Director's ; 
Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 

Operation GREENHOUSE. Final report, May 1950-May 1951, 
11:6174 (R;US) 

Operation HARDTACK I B.1.4. Commander Task Group 7.3. 
Administrative Plan Number 1-58. Revised, 11:6176 (R;US) 

Operation GREENHOUSE. Scientific Director’s report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951, 11:6180 
(R;US) 

Operation TUMBLER, Nevada Proving Grounds. Project 8.6. 
Sound velocity changes near the ground in the vicinity of an 
atomic explosion. Report for April-June 1952, 11:6168 
(R;US) 

Operation SNAPPER, Nevada Proving Grounds. Project 4.6. 
The time course of thermal radiation as measured by burns 
in pigs. Report for April-June 1952, 11:6169 (R;US) 

GREENHOUSE. Scientific Director's report. 
Annex 2.10. Miscellaneous studies of dosimeters, 11:6171 
(R;US) 

Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1 - Annex a. Alkali halide and phosphate glass 
radiological casualty dosimeters, 11:6172 (R;US) 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.5. 
Interpretation of survey-meter data, 11:6177 (R;US) 

Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.7. 
Contamination-decontamination studies, 11:6179 (R;US) 

Weapons design policy impedes test ban, 11:5517 (J;US) 

NUCLEAR WINTER 
Atmospheric perturbations of large-scale nuclear war, 11:6183 
(R;US) 
Smokes 

Influence of solar heating and precipitation scavenging on the 

simulated lifetime of post-nuclear war smoke, 11:6188 (J;US) 
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Control system for fluid heated steam generator, 11:6048 
(P;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEOSIDES 


See also ADENOSINE 
FUDR 


Genetic Effects 
Expression of RSV in rat cells: the cell phenotype and the 
effect of gene-activating agents on retransformation by 
azacytidine, 11:6375 (RA;US) 
NUCLEOSYNTHESIS 
Beta Decay 
Shell-model calculations of beta-decay rates for s- and r- 
process nucleosyntheses, 11:6482 (R;US) 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OBESITY 
See METABOLIC DISEASES 
OBSIDIANITES 
See TEKTITES 
OCEAN THERMAL POWER PLANTS 
Computerized Simulation 
Thermodynamic systems analysis of open-cycle Ocean 
Thermal Energy Conversion (OTEC), 11:5110 (R;US) 
Feasibility Studies 
Potential for a hybrid geothermal-ocean thermal energy 
conversion (GEOTEC) power plant installation at Adak 
Island, Alaska, 11:5155 (B;US) 
Systems Analysis 
Thermodynamic systems analysis of cle Ocean 
Thermal Energy Conversion (OTEC), 11:5110 (R;US) 
OCEANS 
See SEAS 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 
Electrical Equipment 
Failure modes and effects analysis (FMEA) of the ICS/NNI 
electric power distribution circuitry at the Oconee 1 Nuclear 
Plant (Integrated control ‘nonnuclear 
instrumentation), 11:5237 (R;US) 
OCTANE 


Solubilities of toluene and n-octane in aqueous protosurfactant 
and surfactant solutions, 11:4882 (J;US) 
OFFICE BUILDINGS 


Daylighting 
Sun-control options in a high-rise office building, 11:5578 
G;CH) 
Energy Efficiency 
Sun-control options in a high-rise office building, 11:5578 
(;CH) 
Sun Shades 
Daylighting and reer reflective insulating blind system 
mechanical design and 


preliminary performance data, 
11:5579 (BA;US) 
OFFSHORE DRILLING 


Equipment 
Coring technologies for scientific drilling projects: an 
overview, 11:5941 (R;US) 
OIL BURNERS 
Sulfur Trioxide 
Catalytic formation of SOs as a function of boiler fouling, 
11:6051 (TJ;GB) 


OIL FIELDS 
Ground Subsidence 


Conceptual aspects 
11:4850 (J;US) 
OIL SANDS 


of subsidence due to fluid withdrawal, 


Computerized Simulation 
Numerical simulation of combined reverse combustion and 
steamflooding for oil recovery in a Utah tar sand, 11:4909 
(J;US) 
Infrared 


Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 
In-Situ Combustion 
Numerical simulation of combined reverse combustion and 
for oil recovery in a Utah tar sand, 11:4909 
(J;US) 


Processing 
Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 
Steam Injection 
Numerical simulation of combined reverse combustion and 
steamflooding for oil recovery in a Utah tar sand, 11:4909 
GUS) 
OIL SHALE FINES 
Fluidized-Bed Combustion 
Oil shale total energy recovery - Petrosix and fluidized-bed 
combustion, 11:4911 (RA;US) 
OIL SHALE INDUSTRY 
Environmental Impacts 
Water resources and potential hydrologic effects of oil-shale 
development in the southeastern Uinta Basin, Utah and 
Colorado, 11:4913 (R;US) 
OIL SHALE PROCESSING PLANTS 
Net Energy 
Oil shale total energy recovery - Petrosix and fluidized-bed 
combustion, 11:4911 (RA;US) 
Technology Assessment 
Oil shale total recovery - Petrosix and fluidized-bed 
combustion, 11:4911 (RA;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
Arsenic Compounds 
Speciation of inorganic arsenic and organoarsenic compounds 
in fossil-fuel precursors and products, 11:6474 (R;US) 


Explosive Fracturing 
Fracture control for utilization in gas shale stimulation. 
Technical status report No. 10, January 1-March 31, 1982, 
11:4906 (R;US) 


Composition and photochemical reactivity of turbine-engine 
exhaust. Final report, March 1983-September 1984, 11:5650 
(R;US) 

Infrared Spectra 

Applications of Fourier transform IR spectroscopy in fuel 

science, 11:4732 (BA;US) 
In-Situ Retorting 
Underground oil-shale retort monitoring using geotomography, 
11:4910 (J;US) 


Applications of Fourier transform IR spectroscopy in fuel 
science, 11:4732 (BA;US) 


Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 

11:4700 (RA;US) 

Extraction 


Use of supercritical fluid extraction for development of a 
single-step method for removal of shale oil from Green 
River oil shale, 11:4908 (R;US) 

Waste Water 

Speciation of inorganic arsenic and organoarsenic compounds 

in fossil-fuel precursors and products, 11:6474 (R;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 





OIL SPILLS 
Field Tests 


OIL SPILLS 
Field Tests 
Physio-chemical in three oils exposed to weathering in 
field- and laboratory tests, 11:4875 (R;SE;In Swedish) 
Water Pollution 
Potential effects of oil spills and other chemical pollutants on 
marine mammals occurring in Alaskan waters, 11:4877 
(R;US) 
Water Pollution Control 
Grounding of Eira at Kvarken. Report on the pulling out of 
oil-damage group, 11:4876 (R;SE;In Swedish) 
Weathering 
Physio-chemical changes in three oils exposed to weathering in 
field- and laboratory tests, 11:4875 (R;SE;In Swedish) 
OIL WELLS 
Caustic Flooding 
Process for tertiary oil recovery using tall oil pitch, 11:4855 
(P;US) 
Fluid 
Stability fronts of permanent form in immiscible displacement, 
11:4859 (J;US) 
Formation Damage 
Well damage hazards associated with conventional completion 
fluids, 11:4858 (J;US) 
Microemulsion Flooding 
Commercial scale demonstration enhanced oil recovery by 
micellar-polymer flood. Technical progress report, 11:4852 
(R;US) 
Phase Studies 
Stability fronts of permanent form in immiscible displacement, 
11:4859 (J;US) 
Scale Control 
Well damage hazards associated with conventional completion 
fluids, 11:4858 (J;US) 


Stability fronts of permanent form in immiscible displacement, 


11:4859 (J;US) 
Steam Injection 
“200” Sand Steamflood Demonstration Project. Seventh annual 
report, June 1982-June 1983, 11:4851 (R;US) 
ARCO central receiver Solar Thermal Enhanced Oil Recovery 
Project, 11:5129 (RA;US) 
Well Completion 
Well damage hazards associated with conventional completion 
fluids, 11:4858 (J;US) 
Well Drilling 
Soviet superdeep continental drilling program: some 
impressions from a visit to the Sanity well, 11 :4853 (RA;US) 
OIL-WATER SEPARATORS 
See SEPARATION EQUIPMENT 
OLIGONUCLEOTIDES 
Chemical Reaction Kinetics 
Physico-chemical methods for the study of polycyclic aromatic 
hydrocarbon - DNA interactions, 11:6320 (R;US) 
ONCOGENIC VIRUSES 
Carcinogenesis 


Wounding and its role in RSV-mediated tumor formation, 
11:6376 (RA;US) 


Differential expression of two contiguous v-src genes after 
transfection: suppression of an expressed gene, activation of 
a silent gene, 11:6351 (RA;US) 

Molecular Biology 

Differential expression of two contiguous v-src genes after 
transfection: suppression of an expressed gene, activation of 
a silent gene, 11:6351 (RA;US) 

Transformations 


Expression of Rous sarcoma virus in rat cells: transformation 
with and without proviral genomic rearrangement, 11:6350 
(RA;US) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL FIBERS 
Physical Radiation Effects 


Pulsed laser damage to optical fibers, 11:5837 (J;US) 
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OPTICAL FILTERS 
Damage 
Raman microprobe of laser-induced surface damage regions in 
TiO. coatings, 11:5777 (R;US) 
OPTICAL MICROSCOPES 
Data Acquisition Systems 
Imaging differential polarization microscope with electronic 
readout, 11:6154 (J;US) 


Circular differential microscopy, 11:6149 (RA;US) 
Imaging differential polarization microscope with electronic 
readout, 11:6154 (J;US) 
Image Processing 
Imaging differential polarization microscope with electronic 
readout, 11:6154 (J;US) 
OREGON 
Nature Reserves 
Mineral resource potential of the Middle Santiam Roadless 
Area, Linn County, Oregon, 11:6475 (R;US) 
ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also HUMIC ACIDS 


SULFONIC ACIDS 
THIOIC ACIDS 


Atmospheric Chemistry 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
Fluorescence Spectroscopy 
Critical evaluation of the Br-Mmc fluorescent labeling 
technique for the determination of organic acids in 
precipitation, 11:6197 (RA;US) 
Origin 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED AROMATIC HYDROCARBONS 
PHOSGENE 
Processes 
Determination of chlorine in organic combination in the coal 
substance, 11:4736 (BA;US) 
Solvent Properties 
Effect of melt composition on the reactions of the anthracene 
radical cation in SbCls-rich melts: chlorination versus aryl- 
aryl coupling, 11:5900 (R;US) 
ORGANIC COMPOUNDS 


ORGANIC ACIDS 

ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 

ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Air Pollution 
Improvement of the emission inventory for reactive organic 
gases and oxides of nitrogen in the South Coast Air Basin. 
Volume 1. Main report. Final report, 11:6231 (R;US) 
Improvement of the emission inventory for reactive organic 
gases and oxides of nitrogen in the South Coast Air Basin. 
Volume 2. Appendixes A through H. Final report, 11:6232 
(R;US) 
Atmospheric Chemistry 
Studies of organic compounds in the atmosphere and their 
implications for precipitation chemistry, 11:6214 (RA;US) 
Chemical Analysis 
Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 
Fractionation 


Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 

Molecular Weight 

Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 
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Removal 
Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 
Toxicity 
Toxicological study of NTO, 11:6425 (R;US) 
ORGANIC FLUORINE COMPOUNDS 
Partial Pressure 
Stable isotope studies. Progress report, March 1, 1985-October 
1985, 11:5881 (R;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also NITRILES 
Adsorption 
Electron energy loss spectroscopy (EELS) of CHsNH2 
adsorbed on Ni(100), Ni(111), Cr(100), and Cr(111), 11:5892 
(J;US) 
Tonization 
Tandem mass spectrometer for the detection of nitroaromatic 
compounds and other electronegative species in ambient air, 
11:5862 (R;US) 
Mass Spectroscopy 
Tandem mass spectrometer for the detection of nitroaromatic 
compounds and other electronegative species in ambient air, 
11:5862 (R;US) 
ORGANIC POLYMERS 
Chemical Bonds 
2°Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
Critical Temperature 
Critical scattering in polymer melts, 11:5804 (R;US) 
Heat Treatments 
29Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
Molecular Structure 
2°Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
ORGANIC SILICON COMPOUNDS 


See also SILANES 
SILOXANES 


Chemical Bonds 
2°Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
Heat Treatments 
2®Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
Molecular Structure 
2®Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
ORGANIC SOLVENTS 
Hydrogenation 
Coal conversion technology. FY 1984 annual report, 11:4709 


(R;JP) 
ORGANIC SULFUR COMPOUNDS 


See also METHIONINE 
POLYCYCLIC SULFUR HETEROCYCLES 
SULFONIC ACIDS 
THIOIC ACIDS 


Atmospheric Chemistry 
Gas phase chemistry of organo-sulfur compounds, 11.6195 
(RA;US) 
Electron Microprobe Analysis 
Electron probe microanalysis: a means of direct determination 
of organic sulfur in coal, 11:4737 (BA;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Emission Spectroscopy 
Application of inductively coupled plasma atomic emission 
(ICP-AES) to metal quantitation and speciation 
in synfuels, 11:4735 (BA;US) 
Column 


Application of inductively coupled plasma atomic emission 
spectrometry (ICP-AES) to metal quantitation and speciation 
in synfuels, 11:4735 (BA;US) 


OXIDES 
Quantitative Chemical Analysis 


Voltametry 
The effects of surface energetics and surface oxide layers on 
the cyclic voltammetry of metallocenes at nonilluminated p- 
InP electrodes, 11:5840 (J;US) 
ORGDP 
Lubricating Oils 
Oxidation stability study for field reclamation and 
refortification of cascade lubrication oil at the Oak Ridge 
Gaseous Diffusion Plant. Addendum 1, 11:4915 (R;US) 
ORIFICES 
Flow Models 
Orifice flow modeling at the free molecular to macro 
thermodynamic transition, 11:6009 (R;US) 
ORNITHINE 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Reactor Components 

Oak Ridge Research Reactor quarterly report, January, 

February, and March 1985, 11:5370 (R;US) 
Reactor 

Oak Ridge Research Reactor quarterly report, January, 

February, and March 1985, 11:5370 (R;US) 
Reactor Shutdown 
Oak Ridge Research Reactor ly report, January, 
February, and March 1985, 11:5370 (R;US) 

ORYZA 

See RICE 
OUTER CONTINENTAL SHELF 

See CONTINENTAL SHELF 
OUTPUT 

See PRODUCTION 
OVARIES 

Radiation Doses 

Determining oviduct obstruction using sup(99m)Tc- 
pertechnetate; calculation and comparison of radiation 
burden in radioisotope and X-ray examinations, 11:6357 
(RA;CS;In Czech) 

Scintiscanning 

Experience with radionuclide hysterosalpingography, 11:6358 

(RA;CS;In Czech) 
OVENS 


Low-cost self-cleaning residential gas-range oven. Annual 
report, January 1984-December 1984, 11:5569 (R;US) 


Tent-type bakeout oven, 11:6033 (J;US) 
OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 


Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
Chemical Reaction Kinetics 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
Qualitative Chemical Analysis 
Laboratory studies of the multiphase SO.-oxidation, 11:6200 
(RA;US) 
Quantitative Chemical Analysis 
Laboratory studies of the multiphase SO:-oxidation, 11:6200 
(RA;US) 
OXIDES 
See also ALUMINIUM OXIDES 
CALCIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
GADOLINIUM OXIDES 
GALLIUM OXIDES 
HAFNIUM OXIDES 
INDIUM OXIDES 





SODIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 


ZIRCONIUM OXIDES 
Diffusion 
Ionic conductivity and tracer diffusion in a lattice containing 
random traps, 11:5848 (J;GB) 
Tonic Conductivity 
Ionic conductivity and tracer diffusion in a lattice containing 
random traps, 11:5848 (J;GB) 
OXIDOREDUCTASES 
Code number I. 


Enzyme Activity 
[Effect of SO, on light medulation on plant metabolism]. 
Progress report, 11:6420 (R;US) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYGEN 
Bubble Growth 
A close view of gas evolution from the back side of a 
transparent electrode, 11:5910 (J;US) 
Chemical Reaction Kinetics 
Coupled states distorted wave study of the O(?P)+ He (D2, 
HD, DH) reaction, 11:5888 (J;US) 
Flash photolysis-laser induced fluorescence study of the rate 
constant for NH2 + Os between 245 and 459 K, 11:5913 
(J;US) 


A close view of gas evolution from the back side of a 
transparent electrode, 11:5910 (J;US) 
Corrosive Effects 
Corrosive environment in the fluidized-bed coal combustor, 
11:4782 (RA;US) 
Diffusion 


A close view of gas evolution from the back side of a 
transparent electrode, 11:5910 (J;US) 
Flame Photometry 
Enhancement of premixed H2/air flames with photochemically 
produced radicals: analytical modeling, 11:5021 (R;US) 
M 


lonitoring 

Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 

Multi-Photon Processes 

Multi-photon excitation and ionization cross sections in atomic 
oxygen, 11:6515 (R;US) 


Enhancement of premixed H2/air flames with photochemically 
produced radicals: analytical modeling, 11:5021 (R;US) 
Quantitative Chemical Analysis 
Direct determination of oxygen in New Zealand coals. Final 
report, 11:4726 (R;NZ) 


Reaction of water vapor with a clean liquid uranium surface, 
11:5922 (R;US) 


‘oxicity 
Cell injury and repair in the lung, 11:6419 (R;US) 
OXYGEN 16 
Giant Resonance 
Simple microscopic approach for the study of giant resonances, 
11:6585 (J;NL) 
OXYGEN 18 TARGET 
Pion Plus Reactions 
Unified analysis of pion single- and double-charge-exchange 
scattering in the resonance region, 11:6584 (RA;US) 
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OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Collisions 
Doubly differential cross sections of collision-produced 
forward electron emission, 11:6508 (R;US) 
Sputter atomization/resonance ionization mass spectrom 
for high sensitivity isotopic analysis, 11:6510 (R;US) 
Ton-Atom Collisions 
Doubly differential cross sections of collision-produced 
forward electron emission, 11:6508 (R;US) 
OXYGEN ISOTOPES 
See also OXYGEN 16 
Energy Spectra 
Passage of high-energy heavy ions through extended matter: 
transport studies, 11:6665 (RA;US) 
oO 


See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR 
Forked River, New Jersey, USA 


Evaluation of the core spray line cracks from Nine Mile Point 
No. 1 and the isolation condenser cracks at Oyster Creek 
Unit No. 1, 11:5217 (R;US) 
OZONE 
A Chemistry 
Kinetics of reactions of aqueous ozone and of its 
decomposition products, 11:6199 (RA;US) 


Decomposition of ozone in water: pulse radiolytic 
measurements, 11:6217 (RA;US) 
Kinetics of reactions of aqueous ozone and of its 
decomposition products, 11:6199 (RA;US) 
Toxicity 
Radiation interception and the growth of soybeans exposed 
ozone in open-top field chambers, 11:6436 (J;GB) 


P 


PACKAGING 
Fabrication 
Development of a cold corrugating process. Technical 
progress report, 11:5589 (R;US) 
Development of a cold corrugating process. Technical 
progress report two, 11:5590 (R;US) 
Impact Tests 
Crush testing of small Type B packagings, 11:5942 (R;US) 
PACKED BED 
Flow Models 
Se 
II: Comparison between Theory and Experiment, 
11:5896 on”) 
and lateral thermal dispersion in packed beds. 
Part I: Theory, 11:5897 (J;US) 
Fluidization 
A generalized methodology for estimating minimum 
fluidization velocity at elevated pressure and temperature, 
11:6015 (J;US) 
Heat Transfer 
ee eee eee 
between Theory and Experiment, 
11: 11.5096 G08) 


Hydraulics 
ee ee 
fluidization velocity at elevated pressure and temperature, 
11:6015 (J;US) 


Temperature Distribution 
es oe eee a ease 


II: Comparison between Theory and Experiment, 
11.5096 GUS) 
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Longitudinal and lateral thermal dispersion in packed beds. 
Part I: Theory, 11:5897 (J;US) 
Temperature Effects 
Longitudinal and lateral thermal dispersion in packed beds. 
Part II: Comparison between Theory and Experiment, 
11:5896 (J;US) 
Longitudinal and lateral thermal dispersion in packed beds. 
Part I: Theory, 11:5897 (J;US) 
Thermal Conductivity 
Longitudinal and lateral thermal dispersion in packed beds. 
Part I: Theory, 11:5897 (J;US) 
PALLADIUM 96 
Beta-Plus Decay 
Gamow-Teller transitions in the *Pd -> ®*Rh decay, 11:6590 
(R;DE) 
PALLADIUM ALLOYS 
Thermodynamic 


Properties 
The thermodynamics of ium-based solid solutions 
containing nickel and hydrogen, 11:5698 (J;US) 
PALLADIUM HYDRIDES 
Crystal-Phase Transformations 
Differential scanning calorimetry studies of amorphous 
ZraPdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 


Differential scanning calorimetry studies of amorphous 
ZraPdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
PAN 


Chemistry 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
Origin 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
PANTEX PLANT 
Nuclear Weapons 
Design and evaluation of assembly bay and assembly cell 
complexes, 11:6181 (R;US) 
PAPER 
Fabrication 
Development of a cold corrugating 
progress report, 11:5589 (R;US) 
Development of a cold corrugating process. 
progress report two, 11:5590 (RUS) 


Fly ash as filler in paper, 11:5640 (R;SE;In Swedish) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARAFFINS 
See ALKANES 
PARAGENES 


process. Technical 
rocess. Technical 


See PLASMIDS 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARKA REACTOR 
LASL critical assembly. 
In Core Instruments 
Evaluation of techniques for dynamic measurement of fuel 
motion in liquid-metal-cooled fast-breeder reactor safety 
experiments, 11:5450 (R;US) 
PARKS 
See RECREATIONAL AREAS 
PARTIAL DIFFERENTIAL EQUATIONS 
See also NAVIER-STOKES EQUATIONS 
Finite Difference Method 
of stable schemes for 2D scalar conservation laws, 
11:6882 (J;US) 
PARTIAL PRESSURE 
Isotope Effects 
Stable isotope studies. 
1985, 11:5881 (R;US) 
PARTICLE BEAMS 
Channeling 
Soviet research on crystal channeling of charged-particle 
beams. Interim report, 11:6505 (R;US) 


report, March 1, 1985-October 


PDX DEVICES 
Therma! insulation 


PARTICLE RESUSPENSION 
Computer Codes 
Everything you've always wanted to know about 
and MATHEW/ADPIC but were afraid to ask, 11:6239 
(R;US) 
PARTICLE TRACKS 
Microdosimetry 
Measurement of energy deposition near heavy-ion tracks, 
11:6664 (RA;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also DROPLETS 
PARTICULATES 


Diffusion-limited 
process, 11:6694 (J;US) 
Random walks on finite lattices with multiple traps: 
Application to particle-cluster aggregation, 11:5693 (J;US) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Abatement 
Overview of the EPA (Environmental Protection 
particulate technology R and D program, 11:6235 (R;US) 
Atmospheric Chemistry 
Nature of water associated with atmospheric particulate 
material, 11:6215 (RA;US) 
Mixing 
Cold flow mixing rates in confined, recirculating coaxial jets 
with angular secondary injection, 11:6014 (J;US) 
Removal 
Chemical fractionation and analysis of organic compounds in 
process streams of low Btu gasifier effluents, 11:4747 
(BA;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL 
Multiple Production 
Model for initial state parton showers, 11:6557 (J;NL) 
PASSIVE SOLAR COOLING SYSTEMS 
Complete passive solar home book, 11:5133 (B;US) 


as a deterministic growth 


Planning 
A database for SYSBLD2, a generating system for multifamily 
housing, 11:5132 (BA;US) 
Research Programs 
Passive projects in the solar in Federal Buildings Program, 
11:5134 (BA;US) 
PASSIVE SOLAR HEATING SYSTEMS 
Complete passive solar home book, 11:5133 (B;US) 


Deadwood community center and firehall. Final report, 
11:5111 (R;US) 
Performance 
Deadwood community center and firehall. Final report, 
11:5111 (R;US) 


A database for SYSBLD2, a generating system for multifamily 
housing, 11:5132 (BA;US) 
PASSIVE SOLAR WATER HEATERS 
Research Programs 
Passive projects in the solar in Federal Buildings Program, 
11:5134 (BA;US) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 
Limiters 
The performance of the PDX neutral beam wall armor, 
11:6859 (BA;US) 
Plasma Diagnostics 
The performance of the PDX neutral beam wall armor, 
11:6859 (BA;US) 
Thermal Insulation 
The performance of the PDX neutral beam wall armor, 
11:6859 (BA;US) 





PEAK LOAD 
Forecasting 
Conditional model of peak and minimum loads and the load 
duration curve for electricity, 11:5540 (R;US) 
PEAK POWER 
See PEAK LOAD 
PEARL SPAR 
See DOLOMITE 
PEAT 
Combustion 
Peat and wood fuels on travelling grates and stokers. Firing 
tests, 11:4834 (R;SE;In Swedish) 
Combustion Products 
Chemical and physical properties of fly ashes, 11:4744 (R;SE;In 
Swedish) 
Drying 
Thermal drying of peat. Sorption equilibria and kinetics, 
11:4761 (R;SE;In Swedish) 
Fluidized-Bed Combustion 
Fluidized-bed combustion of coals and alternative fuels, 
11:4772 (RA;US) 
In-bed oxygen measurements in a commercial-size AFBC 
(Atmospheric fluidized bed combustor), 11:4792 (RA;US) 
Operating experience of circulating fluidized-bed boilers, 
11:4803 (RA;US) 
PEATLANDS 
See WETLANDS 
PEC BRASIMONE REACTOR 
Regulating Rods 
FBR Italian position. The PEC reactor and its control rods 
system, 11:5300 (RA;XA) 


Programs 
FBR Italian position. The PEC reactor and its control rods 
system, 11:5300 (RA;XA) 


FBR Italian position. The PEC reactor and its control rods 
system, 11:5300 (RA;XA) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATION DEPTH 
Three-Dimensional Calculations 
Method for coupling two-dimensional to three-dimensional 
discrete ordinates calculations, 11:5270 (R;US) 
Two-Dimensional Calculations 
Method for coupling two-dimensional to three-dimensional 
discrete ordinates calculations, 11:5270 (R;US) 
PENNSYLVANIA 
Coal Mines 
Stratification in water quality in inundated anthracite mines, 
eastern Pennsylvania, 11:4748 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PERIOSTEUM 
See BONE TISSUES 
PERMEABILITY COEFFICIENT (FLUID MECHANICS 
See HYDRAULIC CONDUCTIVITY 
PEROXIDES 
See also HYDROGEN PEROXIDE 
Atmospheric Chemistry 
Derivatization technique for the determination of peroxides in 
precipitation, 11:6204 (RA;US) 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
Peroxides, peracids, aldehydes and pans and their links to 
natural and anthropogenic organic sources, 11:6192 (RA;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also REACTOR OPERATORS 
SECURITY PERSONNEL 


Staffing of the management structure of a steel mill operating 
with a hierarchy computer control system, 11:5631 (R;US) 
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Radiation Doses 
Occupational radiation exposure. Fifteenth and sixteenth 
annual reports, 1982 and 1983. Volumes 4 and 5, 11:6416 
(R;US) 
PERSONNEL DOSIMETRY 
Interlaboratory Comparisons 
Photon dosimetry, 11:6657 (R;LU) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERYLENE 
ENDOR 
Electron spin mapping of coal molecular structure by 
ENDOR. Quarterly technical progress report, 11:4723 
(R;US) 
Radicals 


Electron spin mapping of coal molecular structure by 
ENDOR. Quarterly technical progress report, 11:4723 
(R;US) 

PETROLEUM 

Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 

etc. 
Cost 

Replacement costs of domestic crude oil: supply analysis 
methodology. Volume 2, 11:4870 (R;US) 

Replacement costs of domestic crude oil. Final report, 11:4869 
(R;US) 

Economic Analysis 

Replacement costs of domestic crude oil: supply analysis 
methodology. Volume 2, 11:4870 (R;US) 

Replacement costs of domestic crude oil. Final report, 11:4869 
(R;US) 

Energy Models 

Model documentation of the world oil supply model. Task 14. 

Final report, 11:4866 (R;US) 
Energy Supplies 

Model documentation of the world oil supply model. Task 14. 

Final report, 11:4866 (R;US) 
Enhanced Recovery 

Laboratory apparatus and operating procedures for 
determining the long-term environmental fate of EOR 
chemicals and other waste fluids, 11:4854 (R;US) 

Environmental Impact Statements 
Environmental impact essessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 
Inventories 
Strategic Petroleum Reserve. Quarterly report, 11:4883 (R;US) 
Maximum Credible Accident 

Environmental impact assessment of abnormal events: a follow- 

up study, 11:5512 (R;US) 


Environmental impact assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 


Supporting documentation and control over Economic 
Regulatory Administration cases, 11:5524 (R;US) 
Pricing Regulations 
Management of the petroleum pricing violation escrow 
account, 11:4871 (R;US) 


Production 

"200" Sand Steamflood Demonstration Project. Seventh annual 
report, June 1982-June 1983, 11:4851 (R;US) 

Commercial scale demonstration enhanced oil recovery by 
micellar-polymer flood. Technical progress report, 11:4852 
(R;US) 

Purification 

Removal of arsenic compounds from petroliferous liquids, 

11:4861 (P;US) 
Reserves 

The Energy Information Administration's proved reserves 

estimation program-an overview, 11:4847 (BA;US) 
Storage Facilities 
Environmental impact assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 
U Storage 
Status of Strategic Petroleum Reservej activities as of June 30, 
1985, 11:4884 (R;US) 
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Strategic Petroleum Reserve. Quarterly report, 11:4883 (R;US) 
Viscosity 
“200” Sand Steamflood Demonstration Project. Seventh annual 
report, June 1982-June 1983, 11:4851 (R;US) 
Weathering 
Physio-chemical changes in three oils exposed to weathering in 
field- and laboratory tests, 11:4875 (R;SE;In Swedish) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 


Determination of widths of meander-belt sandstone reservoirs 
from vertical downhole data, Mesaverde group, Piceance 
Creek basin, Colorado, 11:4848 (J;US) 


Geothermometry 
Hydrothermics in the Wyoming Overthrust Belt, 11:4849 
(J;US) 


Hydrothermics in the Wyoming Overthrust Belt, 11:4849 
G;US) 


Early assessment of Interior's area-wide program for leasing 
offshore lands, 11:4872 (R;US) 


Development 
Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 
Temperature Surveys 
Hydrothermics in the Wyoming Overthrust Belt, 11:4849 
G;US) 
PETROLEUM INDUSTRY 
Data Compilation 
Outer continental shelf oil and gas activities in the Gulf of 
Mexico and their onshore impacts. Gulf of Mexico summary 
report, October 1984-June 1985, 11:4873 (R;US) 
Solar Process Heat 
ARCO central receiver Solar Thermal Enhanced Oil Recovery 
Project, 11:5129 (RA;US) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
KEROSENE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 


Air Pollution Mi 
Synfuel/Petrofuel Conditioning and Delivery Facility 
operations manual. User Manual May 1982-September 1984, 
11:6237 (R;US) 
Market 
Oil industry in transition. Market prospects and conditions of 
competition for the Swedish refineries, 11:4874 (R;SE;In 
Swedish) 
Prices 
Oil industry in transition. Market prospects and conditions of 
competition for the Swedish refineries, 11:4874 (R;SE;In 
Swedish) 


High-temperature process steam application at the Southern 
Union Refining Company, Hobbs, New Mexico, 11:5127 
(RA;US) 

PETROSIX PROCESS 
Oil Shale Fines 

Oil shale total energy recovery - Petrosix and fluidized-bed 

combustion, 11:4911 (RA;US) 
Spent Shales 
Oil shale total energy recovery - Petrosix and fluidized-bed 
combustion, 11:4911 (RA;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PFR REACTOR 


i i work on steam generator 
integrity and reliability with particular reference to leak 


PHENIX REACTOR 


development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Molten Metal-Water Reactions 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Reactor Control Systems 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Research Programs 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Reviews 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Safety Engineering 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
Scram Rods 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Shim Rods 
Status of fast reactor control rod development in the United 
Kingdom, 11:5301 (RA;XA) 
Steam Generators 
Theoretical and experimental work on steam generator 
integrity and reliability with particular reference to leak 
development and detection. United Kingdom status report. 
October 1983, 11:5427 (RA;XA) 
PH VALUE 
Metering 
A performance improvement for high temperature stabilized- 
zirconia pH sensors, 11:6156 (J;US) 
PHANTOMS 
Depth Dose Distributions 
Measurements and calculations of neutron spectra and neutron 
dose distribution in human phantoms. Final report for the 
period 15 November 1980-31 July 1984, 11:6658 (R;XA) 
Neutron Spectra 
Measurements and calculations of neutron spectra and neutron 
dose distribution in human phantoms. Final report for the 
period 15 November 1980-31 July 1984, 11:6658 (R;XA) 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Parametric Analysis 
New phase-change thermal energy storage materials for 
buildings, 11:5147 (R;US) 
Thermal Analysis 
New phase-change thermal energy storage materials for 
buildings, 11:5147 (R;US) 
PHENIX REACTOR 
Marcoule, Gard, France 
Leak Testing 
Consequences of leak propagation and detection studies on the 
definition of the design basis accident for sodium-water 
steam generators, 11:5426 (RA;XA) 
Reactor Control Systems 
French LMFBR’s control rods. Experience and development, 
11:5299 (RA;XA;In French) 
Research Programs 
French LMFBR’s control rods. Experience and development, 
11:5299 (RA;XA;In French) 
Safety Engineering 
Consequences of leak propagation and detection studies on the 
definition of the design basis accident for sodium-water 
steam generators, 11:5426 (RA;XA) 
Scram Rods 
French LMFBR’s control rods. Experience and development, 
11:5299 (RA;XA;In French) 





Shim Rods 
French LMFBR’s control rods. Experience and development, 
11:5299 (RA;XA;In French) 
Steam Generators 
of leak propagation and detection studies on the 
definition of the design basis accident for sodium-water 
steam generators, 11:5426 (RA;XA) 
PHENOL 
Removal 
Conversion of coal to synthetic gasoline and other distillate 
fuels. Final report, May 1976-June 1982, 11:4691 (R;US) 
PHENOLS 
See also PHENOL 
Chemical Reaction Kinetics 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 
Chemical Reactions 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 


See ANILINE 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-:2 
See LIMERICK-2 REACTOR 
PHORBOL ESTERS 
Biological Effects 
of epithelial cells as a target for tumor-promoting 
phorbol esters, 11:6429 (RA;US) 
PHOSGENE 
Chemical Reactions 
Comparison of phosgene, chlorine, and hydrogen chloride as 
reagents for converting molten CaO . CaCls to CaCls, 
11:5883 (R;US) 
PHOSPHATE GLASS 
Crystal Structure 
on). properties of lead-iron phosphate glasses, 11:5850 
JI;NL 


Properties 
Structural properties of lead-iron phosphate glasses, 11:5850 
G;NL) 
PHOTOACOUSTIC SPECTROSCOPY 
New theoretical aspects of resonant photoacoustic 
spectroscopy, 11:5884 (R;US) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Chemical Reaction Kinetics 
Kinetic aspects of sunlight-induced photoreactions in the 
hydrosphere, 11:6293 (RA;US) 
PHOTOCONDUCTORS 
Mathematical Models 
Modeling on-resistance for silicon photoconductive switching 
devices, 11:6038 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Cathodes 
Investigation of photoelectrode redox polymer junctions. 
oun. report, 16 November-15 January 1984, 11:5911 
Semiconductor Materials 
Electrochemical photovoltaic and photoelectrochemical 
storage cells based on II-VI polycrystalline thin film 
materials, 11:5084 (J;US) 
Solid Electrolytes 
Investigation of photoelectrode redox polymer junctions. 
Technical report, 16 November-15 January 1984, 11:5911 


PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTONS 


PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
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PHOTON-ATOM COLLISIONS 
Pair Production 
Near-threshold behavior of pair-production cross sections in a 
lead target, 11:6521 (J;US) 
PHOTON-PROTON INTERACTIONS 
Cross Sections 
Inclusive photoproduction of strange baryons at 20 GeV, 
11:6539 (J;US) 
PHOTONS 


Measurement of high doses near metal and ceramic interfaces, 
11:6125 (R;US) 
Energy Spectra 
Photon energy and intensity from a storage ring, 11:6068 
(RA;BR) 
PHOTONUCLEAR REACTIONS 
Photonuclear reactions at intermediate energies, 11:6620 
(RA;BR;In Portuguese) 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Annual and summaries of FY 1985 activities supported 


report 
by the Division of Biological Energy Research, 11:5050 
(R;US) 


Biochemistry 
[Effect of SO, on light modulation of plant metabolism]. 
Progress report, 11:6321 (R;US) 
Programs 


Annual report and summaries of FY 1985 activities supported 
by the Division of Biological Energy Research, 11:5050 
(R;US) 
PHOTOSYNTHETIC BACTERIA 
Genetic Engineering 
Identification of facultatively heterotrophic, No-fixing 
cyanobacteria able to receive plasmid vectors from 
Escherichia coli by conjugation, 11:6377 (J;US) 
Growth 
Identification of facultatively heterotrophic, Na-fixing 
cyanobacteria able to receive plasmid vectors from 
Escherichia coli by conjugation, 11:6377 (J;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Technology Assessment 
Programme energy research and energy technology. Status 
report 1982: Photovoltaic power, 11:5055 (R;DE;In German) 
PHOTOVOLTAIC CONVERSION 
Technology Assessment 
energy research and energy technology. Status 
report 1982: Photovoltaic power, 11:5055 (R;DE;In German) 
PHOTOVOLTAIC POWER PLANTS 
Cost Benefit Analysis 
Photovoltaics: today’s opportunities, 11:5550 (BA;US) 
Design 
Design considerations for large photovoltaic systems, 11:5088 
(R;US) 
Economic Analysis 
Photovoltaics: today’s opportunities, 11:5550 (BA;US) 
Electric Grounds 
Grounding considerations for non-isolated photovoltaic 
systems, 11:5090 (R;US) 


Innovative designs for power conditioning subsystems, 11:5089 
(R;US) 
Performance 
Photovoltaics: today’s opportunities, 11:5550 (BA;US) 
Technology Assessment 
Status of photovoltaic systems technology in the United States, 
11:5091 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Simulation 
PVFORM - a new approach to photovoltaic system 
performance modeling, 11:5092 (R;US) 
Cost 


it of low-cost modular designs for photovoltaic 
array fields, 11:5082 (J;US) 
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Development and prototype construction of photovoltaic 
energy supply installations, 11:5058 (RA;DE;In German) 
Development of low-cost modular designs for photovoltaic 
array fields, 11:5082 (J;US) 
Electric Grounds 
Grounding considerations for non-isolated photovoltaic 
systems, 11:5090 (R;US) 
Fabrication 
Development of manufacturing technology for CusaS/CDS 
solar generators, 11:5069 (RA;DE;In German) 
Photovoltaic output module and trends in manufacturing 
procedures, 11:5086 (RA;DE;In German) 
Performance 
PVFORM - a new approach to photovoltaic system 
performance modeling, 11:5092 (R;US) 
Reliability 
Reliability of photovoltaic systems: a field report, 11:5087 
(R;US) 
Research Programs 
Solar energy technology. FY 1984 annual report, 11:5054 
(R;JP) 
Technology Assessment 
Status of photovoltaic systems technology in the United States, 
11:5091 (R;US) 
PHYSICAL EFFORT 
See EXERCISE 
PHYSICAL PROTECTION 
Concerning the need for physical protection of facilities, devices, or 
materials from intentional damage or theft, and proposed or 
existing methods for meeting needs. See also PHYSICAL 
PROTECTION DEVICES. 
Inspection 
Inspection methods for physical protection project. Volume 1, 
No. 3. Quarterly report, September-November 1980, 11:5004 
(R;US) 
Research 


Programs 
Inspection methods for physical protection project. Volume 1, 
No. 3. Quarterly report, September-November 1980, 11:5004 
(R;US) 
Physical protection of nuclear facilities. Quarterly progress 
report, January-March 1980, 11:5001 (R;US) 
Physical protection of nuclear facilities. Quarterly progress 
report, October-December 1979, 11:5000 (R;US) 
PICKET FENCE 
See CUSPED GEOMBTBJES 
PIGE ANALYSIS 


See PROMPT GAMMA RADIATION 
PROTON REACTIONS 


PIGMENT CELLS 
See ANIMAL CELLS 


Performance of loblolly, Virginia, and shortleaf pine on a 
reclaimed surface mine as affected by Pisolithus tinctorius 
ectomycorrhizae and fertilization, 11:4749 (R;US) 

PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Angular Distribution 

Properties of angular distributions of protons emitted in 
interactions of 7-mesons and protons with atomic nuclei in 
the 1.6-9 GeV energy range, 11:6591 (R;SU;In Russian) 

Elastic Scattering 
Elastic scattering of 7*~ -mesons on ‘He and *He 
experimental data), 11:6575 (R;SU) 
PION MINUS-PROTON INTERACTIONS 
Comments on the reaction 7~ p—>phi phi n and glueballs, 
11:6559 (J;NL) 
D-1285 Resonances 
Phase shift analysis of K anti Ka system in the D and 
E/IOTA regions, 11:6533 (R;US) 
E-1422 Resonances 
Phase shift analysis of K anti Ka system in the D and 
E/IOTA regions, 11:6533 (R;US) 


PIPES 
Radloassay 


PION PLUS REACTIONS 
Breakup Reactions 
Investigation of the NA interaction through 7* d—p7* n, 
11:6580 (RA;US) 
Charge-Exchange Reactions 
Unified analysis of pion single- and double-char, 
scattering in the resonance region, 11:6584 (RA;US) 
Elastic Scattering 
Elastic scattering of 7*~ -mesons on *He and *He 
(experimental data), 11:6575 (R;SU) 
PION-NUCLEON INTERACTIONS 
Hamiltonian Function 


Internal states in the pion static model, 11:6556 (J;US) 
PIONS MINUS 
Particle Production 

Experimental data on 7-mesons produced in inelastic and 
central nucleus-nucleus interactions at 4.5 GeV/c momentum 
per nucleon (Li, C, Ne, Al, Cu, Zr, Pb targets), 11:6625 
(R;SU) 

Multiplicities, momentum and angular characteristics of 7~ 
mesons produced in interactions of protons, deuterons, a 
particles and carbon with carbon nuclei at the momentum of 
4.2 GeV/c per nucleon, 11:6583 (R;SU;In Russian) 

PIONS NEUTRAL 
Multiple Production 

Neutral-pion production in central collisions of relativistic *C 

and “Ar on **Pb, 11:6597 (J;NL) 
Particle Production 

Particle-gamma coincidence measurements in *C+ *C and 
12C+Pb collisions at 2.1 GeV/nucleon incident energy, 
11:6598 (J;NL) 

PIONS PLUS 
Particle Production 

Study of (p, p 7*) reaction by the radiochemical method, 

11:6582 (R;SU;In Russian) 
PIPE JOINTS 
Stress Analysis 

Structural evaluation of a butt-welded elbow end: a simplified 

procedure, 11:5742 (J;US) 


Environmental Impact Statements 
Environmental impact assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 
Credible Accident 


Environmental impact assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 
Control 


Sliding gate valve for use with abrasive materials, 11:4764 
(P;US) 
Water Pollution 
Determination of toxic organic compounds in discharge water 
from hydrostatic testing of natural gas pipelines. Technical 
completion report, 11:4891 (R;US) 
PIPES 
Computer Codes 
Computer code development for pipe whip and impact 
analysis. Progress report for year 2. Load Combination 
Program. Volume 2, 11:5462 (R;US) 
Corrosion Fatigue 
Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 
Failures 
Computer code development for pipe whip and impact 
analysis. Progress report for year 2. Load Combination 
Program. Volume 2, 11:5462 (R;US) 
Flow Models 
Accurate treatment of material interface dynamics in the 
calculation of one-dimensional two-phase flows by the 
integral method of characteristics, 11:5241 (J;US) 
In-Service Inspection 
Integration of NDE reliability and fracture mechanics, 11:5279 
(R;US) 


Radioassay 
Coal water mixture 
report, 11:5674 (R;US) 


it. Quarterly technical progress 





PIPES 
Response Functions 


Response Functions 
Piping benchmark problems. Volume 1. Dynamic analysis 
uniform support motion response spectrum method, 11:5278 
(R;US) 
Seismic Effects 
Design of piping systems and their supports, 11:5414 (RA;US) 
Evaluation and summary of seismic response of above ground 
nuclear power plant piping to strong motion earthquakes, 
11:5415 (RA;US) 
Service Life 
Boiling Water Reactor Owners Group Intergranular Stress 
Corrosion Cracking Research Program. Executive summary, 
Phase 1 (1979-1983), 11:5224 (R;US) 
Stress Corrosion 
Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 


Design of piping systems and their supports, 11:5414 (RA;US) 

Evaluation and summary of seismic response of above ground 
nuclear power plant piping to strong motion earthquakes, 
11:5415 (RA;US) 

Two-Phase Flow 

Accurate treatment of material interface dynamics in the 
calculation of one-dimensional two-phase flows by the 
integral method of characteristics, 11:5241 (J;US) 


Theoretical and experimental approaches to the carbonization 
of coal and coal blends, 11:4717 (BA;US) 
Mixing 
Theoretical and experimental approaches to the carbonization 
of coal and coal blends, 11:4717 (BA;US) 
PLANT CELLS 
Physiology 
Turgor regulation and cell enlargement in the Avena 
coleoptile, 11:6384 (BA;NL) 
PLANT GROWTH 
Pressure Dependence 
Turgor regulation and cell enlargement in the Avena 
coleoptile, 11:6384 (BA;NL) 
Research 
Annual report and summaries of FY 1985 activities supported 
by the Division of Biological Energy Research, 11:5050 
(R;US) 


See also EUPHORBIA 
FUNGI 


Genetics 
Annual report and summaries of FY 1985 activities supported 
by the Division of Biological Energy Research, 11:5050 
(R;US) 


Annual report and summaries of FY 1985 activities supported 
by the Division of Biological Energy Research, 11:5050 
(R;US) 

Plant Growth 

Population dynamics of Ludwigia leptccarpa (Onagraceae) and 
some factors affecting size hierarchies in a natural 
population, 11:6277 (J;GB) 


Population Dynamics 
Population dynamics of Ludwigia leptocarpa (Onagraceae) and 
some factors affecting size hierarchies in a natural 
population, 11:6277 (J;GB) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
Charged-Particle Transport 
Nonambipolar radial particle transport in a tandem mirror, 
11:6715 (J;US) 
Current-Drive Heating 
One-dimensional model for lower-hybrid current drive 
including perpendicular dynamics, 11:6713 (J;US) 
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Distribution Functions 
Dispersion functional for multidimensional equilibria, 11:6716 
(J;US) 
i ional model for lower-hybrid current drive 
including perpendicular dynamics, 11:6713 (J;US) 
Electron Drift 
Toroidally linked mirrors, 11:6712 (J;US) 
Equilibrium 
Dispersion functional for multidimensional equilibria, 11:6716 
(J;US) 
Long-time evolution approximation for a quasi-one-dimensional 
plasma system, 11:6711 (J;US) 
Toroidally linked mirrors, 11:6712 (J;US) 
ICR Heating 
A comparison of ICRH antenna designs for the selective 
excitation of plasma isotopes, 11:6733 (BA;US) 


A comparison of ICRH antenna designs for the selective 
excitation of plasma isotopes, 11:6733 (BA;US) 
Magnetic Fields 
Long-time evolution approximation for a quasi-one-dimensional 
plasma system, 11:6711 (J;US) 
M 
Electron emission and plasma formation during laser beam 
welding, 11:5710 (J;US) 
Raman Effect 
Raman scattering and associated fast electron production. Final 
technical report, April 16, 1984-April 15, 1985, 11:6709 
(R;US) 
Stability 
Dispersion functional for multidimensional equilibria, 11:6716 
G;US) 
Toroidally linked mirrors, 11:6712 (J;US) 
PLASMA DIAGNOSTICS 
Calorimeters 
Large aperture, high-speed calorimeter for high-energy optical 
pulses, 11:6155 (J;US) 
Processing 


PLT data reduction procedures, 11:6728 (BA;US) 
Thomson Scattering 
Multipoint Thomson scattering system and measurements on 
the Los Alamos spheromak compact toroid experiment, 
11:6707 (R;US) 
Ultraviolet Spectrometers 
Time resolving grazing incidence spectrograph with spatial 
resolution for plasma fusion diagnostics, 11:6752 (BA;US) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA INSTABILITY 
Hybrid mode and a classification of beam-plasma instabilities. 
Memorandum report, 11:6701 (R;US) 
PLASMA RINGS 
Cusped Geometries 
Plasma properties in the single-ring magnetic cusp ion source, 
11:6850 (BA;US) 
Plasma Diagnostics 
Plasma properties in the single-ring magnetic cusp ion source, 
11:6850 (BA;US) 
PLASMA SIMULATION 
R Codes 
Reliability of calculations with the RSF algorithm, 11:6699 
(J;US) 


Performance 
High explosive driven plasma opening switches, 11:6756 
(BA;US) 


Gene Recombination 
Fip* -dependent loss of 2 DNA in rad52-1 and rad52- 
disruption strain, 11:6374 (RA;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Comparative Evaluations 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
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PLASTICS 
Mechanical Properties 
Mechanical properties of an aluminum-filled epoxy, 11:5806 
(R;US) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Sorptive Properties 

Ultraviolet photoelectron spectroscopic study of the 
interaction of potassium with carbon monoxide and benzene 
on the Pt(111) surface, 11:5903 (J;US) 

PLATINUM ALLOYS 
Electronic Structure 

Point contact spectroscopy of heavy fermions (CeAls; CeCe; 

UPts; UsCo; UzPtC2), 11:5677 (R;US) 
PLATINUM CARBIDES 
Electronic Structure 
Point contact spectroscopy of heavy fermions (CeAls; CeCe; 
UPts; UsCo; UsPtC2), 11:5677 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Beam Injection Heating 

Radiation measurements using filtered pyroelectric detectors 
on PLT during LH current drive, ICRF and NB heating, 
11:6742 (BA;US) 

Variations in heating quality with neutral beams in PLT, 
11:6735 (BA;US) 

Current-Drive Heating 

Radiation measurements using filtered p ic detectors 
on PLT during LH current drive, ICRF and NB heating, 
11:6742 (BA;US) 

Decay Instability 

Plasma resistivity in thermal and slideaway discharges iz the 

PLT Tokamak, 11:6746 (BA;US) 
Distribution Functions 

Plasma resistivity in thermal and slideaway discharges in the 

PLT Tokamak, 11:6746 (BA;US) 
Glow Discharges 

Plasma resistivity in thermal and slideaway discharges in the 

PLT Tokamak, 11:6746 (BA;US) 
ICR Heating 

Radiation measurements using filtered pyroelectric detectors 
on PLT during LH current drive, ICRF and NB heating, 
11:6742 (BA;US) © 

Lower Hybrid Heating 

Radiation measurements using filtered pyroelectric detectors 
on PLT during LH current drive, ICRF and NB heating, 
11:6742 (BA;US) 

Plasma Diagnostics 
PLT data reduction procedures, 11:6728 (BA;US) 

Radiation measurements using filtered pyroelectric detectors 
on PLT during LH current drive, ICRF and NB heating, 
11:6742 (BA;US) 

Plasma Simulation 

Plasma resistivity in thermal and slideaway discharges in the 

PLT Tokamak, 11:6746 (BA;US) 
PLUMES 
Mathematical Models 

DOE/AMS air pollution model evaluation workshop: 

proceedings of. Volume 1, 11:6189 (R;US) 
Thermal Diffusion 
Turbulent diffusion: chimneys and cooling towers, 11:6246 


See CHARGE PLUNGER METHOD 
PLUTONIUM 
Calibration Standards 
Preparation of working reference materials: calcined waste 
recovery products containing uranium or plutonium, 11:5874 
(R;US) 
Chemical Preparation 
Comparison of phosgene, chlorine, and hydrogen chloride as 
reagents for converting molten CaO . CaCk to CaCh, 
11:5883 (R;US) 


PLUTONIUM 239 
Energy Leveis 


Containment 
Development and testing of a modular containment system 
under plutonium active conditions, 11:5932 (R;GB) 
Etectrorefining 
An overview of new developments in plutonium, 11:4923 
G;US) 
Recent advances in plutonium processing at Rocky Flats, 
11:4922 (J;US) 
Recovery of plutonium by pyroredox processing, 11:4920 
(R;US) 
Ion 


Chromatography 
Multi-column step-gradient chromatography system for 
automated ion exchange separations, 11:5865 (R;US) 
Material Balance 
Interesting relationships between process measurements and 
material balances at the Los Alamos plutonium facility, 
11:5010 (J;US) 
Nuclear Materials Management 
Interesting relationships between process measurements and 
material balances at the Los Alamos plutonium facility, 
11:5010 (J;US) 


Polymerization 
Plutonium(IV) hydrous polymer chemistry, 11:4921 (J;US) 
Reprocessing 


An overview of new developments in plutonium, 11:4923 
(J;US) 
Recovery of plutonium by pyroredox processing, 11:4920 
(R;US) 
Radiometric Analysis 
Nondestructive assay system development for a plutonium 
scrap recovery facility, 11:5009 (J;US) 


Uranium and plutonium analysis development for CANDU 
fuel reprocessing studies, 11:5860 (R;CA) 
PLUTONIUM 238 
Excretion 
New subquestering agents for the actinides: acute toxicity and 
effectiveness for removal of Pu from mice of derivatives of 
desferrioxamine and of poly (hydroxypyridinone) ligands and 
their ferric and zinc complexes, 11:6427 (RA;US) 
Radiation Monitoring 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Radioactive Waste Processing 
Savannah River Plant 200 Area technical manual. Part SP. 
Processing of Np?*’ and Pu**, 11:4942 (R;US) 
Concentration 


Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

Radionuclide Migration 

Behavior of plutonium oxide 

environment, 11:5015 (R;US) 
Recovery 

Savannah River Plant 200 Area technical manual. Part SP. 

Processing of Np**’ and Pu**, 11:4942 (R;US) 
Retention 

Kinetics of plutonium deposition in the mouse, 11:6397 

(RA;US) 
U 


ptake 
Kinetics of plutonium deposition in the mouse, 11:6397 


in a simulated Florida 


Status of **Pu cross-section evaluation in the resonance region 
at Cadarache, 11:6614 (RA;XA) 





Fission 

Activities of transactinium isotope nuclear data at the Chinese 

Nuclear Data Centre (CNDC), 11:6610 (RA;XA) 
Group Constants 

Nuclear data for **°U, ***U and **°Pu in the unresolved 
resonance region, 11:6622 (RA;XA) 

Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for **U, 
238, Py, 11:6621 (RA;XA) 

Neutron Reactions 

In-cell reaction rate distributions and cell-average reaction 

rates in fast critical assemblies, 11:5315 (R;US) 
Radiation Monitoring 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Concentration 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

Resonance Neutrons 

Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for **U, 
238U, %°Py, 11:6621 (RA;XA) 


Nuclear data for *°U, **U and *°*Pu in the unresolved 
resonance region, 11:6622 (RA;XA) 


Derivation of a waste package source term for NNWSI from 

the results of laboratory experiments, 11:4989 (R;US) 
Whole-Body Counting 

Calibration of whole-body counters for transuranic 
radionuclides by using total-body donations to the United 
States Transuranium Registry, 11:6671 ~e 

PLUTONIUM 239 TARGET 
Neutron Reactions 

Absolute measurements of “*U and Pu fission cross section 
induced by 14.7 MeV neutrons, 11:6611 (RA;XA) 

Status of ***Pu cross-section evaluation in the resonance region 
at Cadarache, 11:6614 (RA;XA) 

PLUTONIUM 240 
Radiation 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Concentration 

Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 

Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

Solubility 

Derivation of a waste package source term for NNWSI from 

the results of laboratory experiments, 11:4989 (R;US) 
PLUTONIUM 240 TARGET 
Neutron Reactions 4 

Total gamma ray spectra and isomeric ratio calculations in 
thermal and fast neutron capture for **U, *Pu, **Pu and 
%41 Am, 11:6612 (RA;XA) 
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PLUTONIUM 242 TARGET 
Neutron Reactions 
Total gamma ray spectra and isomeric ratio calculations in 
thermal and fast neutron capture for **U, Pu, *?Pu and 
41 Am, 11:6612 (RA;XA) 
PLUTONIUM COMPOUNDS 
See also PLUTONIUM OXIDES 
Radioactive Waste Processing 
Recent plutonium science and technology at ORNL, 11:4975 
G;US) 
PLUTONIUM DIOXIDE 
Reduction 
Comparison of phosgene, chlorine, and hydrogen chloride as 
its for converting molten CaO . CaCle to CaCl, 
11:5883 (R;US) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 
Radionuclide Migration 
Behavior of plutonium oxide particulates in a simulated Florida 
environment, 11:5015 (R;US) 
PNEUMONITIS 
Radioinduction 
Heavy-charged-particle irradiation of Phase I and II patients at 
the Bevalac, 11:6398 (RA;US) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARONS 
Mathematical Models 
Simple small polaron model for the hydrogen concentration 
dependence of hydrogen diffusion in Nb, 11:5762 (BA;US) 
POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 
AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
Overview of the EPA (Environmental Protection Agency) 
particulate technology R and D program, 11:6235 (R;US) 
Design 
Extended abstract combined SO/sub x//NO/sub x/ particulate 
flue gas cleanup, 11:5201 (RA;US) 
PETC fluidized-bed copper oxide process for combined 
SO:/NO/sub x/ flue gas cleanup, 11:5204 (RA;US) 
Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 11:5199 (RA;US) 
Feasibility Studies 
Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 
Combined NO/sub x//SO/sub x/ removal with ZnO in a 
spray dryer and fabric filter (bench-scale tests), 11:5196 
(RA;US) 


Field Tests 
Furnace injection of pressure hydrated lime for SO: control, 
11:5200 (RA;US) 
Performance 
Evaluation of the NOXSO combined NO/sub x//SO, 
treatment process, 11:5203 (RA;US) 
Performance Testing 
Spray dryer/electron beam removal of SO. and NO/sub x/ 
from flue gas, 11:5202 (RA;US) 
Sulf-X FGD process, 11:5195 (RA;US) 
Research Programs 
Flue gas cleanup program at the Pittsburgh Energy 
Technology Center, 11:5187 (RA;US) 
Technology Assessment 
Development of combined NO/sub x//SO/sub x/ 
environmental control technology, 11:5188 (RA;US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 210 
Biological 


Accumulation 
Concentrations of *’ Bi and #“°Pb-?"°Bi-2!°Po disequilibrium in 
fish, 11:6307 (J;US) 
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Concentration Ratio 
Uptake and kinetics of **Ra, *°Pb and *°Po in big sagebrush, 
11:6261 (R;US) 
Radiation M 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Radioecological Concentration 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Root Absorption 


Uptake and kinetics of **Ra, 7"°Pb and *°Po in big sagebrush, 
11:6261 (R;US) 
POLONIUM ISOTOPES 
See also POLONIUM 210 
Alpha Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
POLYACRYLONITRILE 


See NITRILES 
ORGANIC POLYMERS 


POLYCYCLIC AROMATIC AMINES 
Mutagen Screening 
Mutagenicity of photochemically-transformed polycyclic 
aromatic amines, 11:6426 (R;US) 


Photochemistry 
Mutagenicity of photochemically-transformed polycyclic 
aromatic amines, 11:6426 (R;US) 
POLYCYCLIC NITRO COMPOUNDS 
Mutagen Screening 
Mutagenicity of photochemically-transformed polycyclic 
aromatic amines, 11:6426 (R;US) 
POLYCYCLIC SULFUR HETEROCYCLES 
Solvent Properties 
Electrochemical behavior of nitrite and nitrous acid in 
sulfolane, 11:5898 (TJ;US) 
POLYETHYLENES 
Permeability 
Permeability coefficient of proton irradiated polyethylene 
terephatalate thin films (X-radiation), 11 "5808 (R;BR) 
POLY(SOBUTYLENE OXIDE) 


EPOXIDES 
ORGANIC POLYMERS 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 


See also ELASTOMERS 
ORGANIC POLYMERS 


Mechanical Properties 
Viscoelastic and aging characteristics of polymer, 11:5807 


(R;US) 
POLYNEUTRONS 
Particle Production 


Radiochemical search for polyneutron nuclei in the interaction 
of 10 GeV protons with sodium iodide, 11:6632 (R;SU;In 


See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
PONDS 


Ecological Succession 
Historic macrophyte development in Par Pond, 11:6316 (R;US) 


Comprehensive cooling water study annual report. Volume XI: 
ecology of Par Pond, Savannah River Plant, 11:6314 (R;US) 


11:6883 (J;US) 
PORTABLE EQUIPMENT 
To be used only if portability is unusual or is the significant aspect 
of the equipment. 


Aircraft release of sulfur hexafluoride as an atmospheric tracer, 
11:6244 (J;US) 
Performance Testing 
Aircraft release of sulfur hexafluoride as an atmospheric tracer, 
11:6244 (J;US) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 


Potential improvements in instrumentation for PET, 11:6371 
(R;US) 
Spatial Resolution 
Resolution and linearity of Anger-type neutron-position 
detectors as simulated with different signal processing and 
optics, 11:6134 (J;US) 
IN CHANNELING 


Soviet research on crystal channeling of charged-particle 
beams. Interim report, 11:6505 (R;US) 
POSITRON COMPUTED TOMOGRAPHY 
Uses 
Blood and vascular diseases, 11:6361 (RA;US) 
Spatial Resolution 
Potential improvements in instrumentation for PET, 11:6371 
(R;US) 
POTABLE WATER 
See DRINKING WATER 
'ASSIUM 


Adsorption 
ee eee eeeneees ates Oe 
interaction of carbon monoxide and benzene 
on the Pt(111) surface, 115905 G;US) 
Chemical Reactions 


Ultraviolet study of the 
interaction of potassium with carbon monoxide and benzene 
on the Pt(111) surface, 11:5903 (J;US) 

ee 
Dry deposition and canopy exchange in a mixed oak forest as 
determined by analysis of throughfall, 11:6245 (J;GB) 
Tissue Distribution 
Elemental microanalysis of frozen hydrated embryonic tissue, 
11:6369 (RA;US) 
POTASSIUM BROMIDES 


Impurities 
Study of impurities in alkali halides at low 
temperatures, 11:5821 (R;US) 
Tunnel Effect 
Study of tunneling impurities in alkali halides at low 
temperatures, 11:5821 (R;US) 
POTASSIUM CARBONATES 
Catalytic Effects 
Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
POTASSIUM CHLORIDES 
Impurities 


Study of tunneling impurities in alkali halides at low 
temperatures, 11:5821 (R;US) 
Effect 


Tunnel 
Study of in alkali halides at low 


impurities 
temperatures, 11:5821 (R;US) 
IMPOUNDS 





Electric Conductivity 
Protonic conduction in acceptor-doped KTaQOs crystals, 
11:5824 (R;US) 
POTASSIUM IONS 
Collisions 


Determination of the scattering potential for low energy alkali- 
metal ions from a Mo(001) surface, 11:6520 (J;US) 
POWDER METALLURGY 
Efficiency 
Energy conservation by the improved utilization of materials, 
11:5638 (R;SE;In Swedish) 
POWDERS 


Diffraction 
Powder diffractometry, 11:6674 (RA;BR;In Portuguese) 
Fluid Mechanics 
Solids mixing in an expanded top fluid bed, 11:5894 (J;US) 
Mixing 
Solids mixing in an expanded top fluid bed, 11:5894 (J;US) 
Radiation 


Synchrotron 
Powder diffractometry, 11:6674 (RA;BR;In Portuguese) 
Thermal Conductivity 
An automated thermal conductivity probe and applications to 
powders, 11:5727 (BA;US) 
POWER DEMAND 
Forecasting 
Conditional model of peak and minimum loads and the load 
duration curve for electricity, 11:5540 (R;US) 
Generic review of conservation, load management, rate 
restructure, and cogeneration, 11:5542 (R;US) 
ORNL state-level electricity demand forecasting model, 
11:5541 (R;US) 
Load Management 
Marketing demand-side programs to improve load factor. 
Volume 2. Synthesis of utility experience. Final report, 
11:5538 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 1. Summary. Final report, 11:5537 (R;US) 
Marketing demand-side programs to improve load factor. 
Volume 3. Case studies. Final report, 11:5539 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Computerized Control Systems 
Use of a general-purpose development system in support of a 
large-scale electrical distribution control system, 11:5212 
(R;US) 


Bonneville Project Act, Federal Columbia River Transmission 
System Act and other related legislation, 11:5038 (R;US) 


Low voltage electricity distribution. 7. Computerized system 
for low-voltage (commercial and engineering) operations 
management, 11:5213 (TJ;GB) 

POWER REACTORS 


See also ARKANSAS-2 REACTOR 
BEAVER VALLEY-1 REACTOR 
BN-1600 REACTOR 
BN-350 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
BYRON-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CDFR REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
DFR REACTOR 
DRESDEN-2 REACTOR 
DUKOVANY V-2 REACTOR 
EBR-2 REACTOR 
FUKUSHIMA-1 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
LUCIE-2 REACTOR 
MILLSTONE-3 REACTOR 
MONJU REACTOR 
NINE MILE POINT-1 REACTOR 
NORTH ANNA-I REACTOR 
NORTH ANNA-2 REACTOR 
OCONEE-1 REACTOR 
OYSTER CREEK-1 REACTOR 
PEC BRASIMONE REACTOR 
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PFR REACTOR 
PHENIX REACTOR 
PRAIRIE ISLAND-1 REACTOR 
PRAIRIE ISLAND-2 REACTOR 
RANCHO SECO-1 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SIZEWELL-B REACTOR 
SNR REACTOR 
SNR-2 REACTOR 
SPACE POWER REACTORS 
SURRY-1] REACTOR 
SURRY-2 REACTOR 
SUSQUEHANNA-2 REACTOR 
THTR-300 REACTOR 
VOGTLE-1 REACTOR 
VOGTLE-2 REACTOR 
VRAIN REACTOR 
ZIMMER-1 REACTOR 
ZIMMER-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
Physical 
Inspection methods for physical protection project. Volume 1, 
No. 3. Quarterly report, September-November 1980, 11:5004 
(R;US) 
Reactor Accidents 
Licensee Event Report (LER) compilation, August 1985. 
Volume 4, No. 8, 11:5465 (R;US) 
Reactor Licensing ; 
Operating reactors licensing actions summary. Volume 5, No. 
9, 11:5260 (R;US) 
Reactor Operation 
Licensed operating reactors status summary report, data as of 
August 31, 1985. Volume 9, No. 9, 11:5258 (R;US) 
Licensee Event Report (LER) compilation, August 1985. 
Volume 4, No. 8, 11:5465 (R;US) 
Steam Generators 
Reliability of eddy current examination of steam generator 
tubes, 11:5239 (R;US) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Control Systems 
IFSMTF power supply regulator, 11:6760 (R;US) 
Maintenance 
Maintenance of photovoltaic power systems. Revision 1. 
Maintenance manual, 11:5085 (R;US) 
Switching Circuits 
Problems and solutions of the IFSMTF power and switch 
system, 11:6759 (R;US) 
POWER TRANSMISSION LINES 
Environmental Effects 
Transmission lines: an overview of electrical properties and 
environmental effects, 11:5206 (R;US) 
Site Selection 
Fall River/Lower Valley transmission system reinforcement. 
Final Environmental Impact Statement, 11:5207 (R;US) 
Space Charge 
Study of electric field and ion effects of HVDC lines. 
Technical progress report No. 9, 11:5208 (R;US) 
PRAIRIE ISLAND-1 REACTOR 
Red Wing, Minnesota, USA 
Radioactive Effluents 
Technical evaluation of RETS-required reports for Prairie 
Island Nuclear Generating Plant, Units 1 and 2 for 1983 
(Radiological effluent technical specifications), 11:5307 
(R;US) 
PRAIRIE ISLAND-2 REACTOR 
Red Wing, Minnesota, USA 
Radioactive Effiuents 
Technical evaluation of RETS-required reports for Prairie 
Island Nuclear Generating Plant, Units 1 and 2 for 1983 
(Radiological effluent technical specifications), 11:5307 
(R;US) 
PRASEODYMIUM COMPOUNDS 
Bond Lengths 
Neutron diffraction studies of CeVO,.,PrVO,, and ScVO,, 
11:5856 (J;US) 
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Crystal Structure 
Neutron diffraction studies of CeVO,.,PrVOu, and ScVO,, 
11:5856 (J;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREFABRICATED BUILDINGS 
Energy Efficiency Standards 
Impacts of Alternative Residential Energy Standards - Rural 
Housing Amendments Study, Phase I. Executive summary, 
11:5573 (R;US) 
Impacts of alternative residential energy standards - Rural 
Housing Amendments Study, Phase 1, 11:5572 (R;US) 
PRESSURE MEASUREMENT 
Fiber Optics 
Fiber optics temperature and pressure probe. Progress report, 
FY 1984-1985, 11:6152 (R;US) 
Probes 
Fiber optics temperature and pressure probe. Progress report, 
FY 1984-1985, 11:6152 (R;US) 
PRESSURE TUBES 
Crack Propagation 
Experiments on leak-selfwastage and leak-propagation, 11:5433 
(RA;XA) 
PRESSURE VESSELS 
Acoustic Monitoring 
Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:5240 (R;US) 


Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
Crack Propagation 
Effects of Hz Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 
Elastodynamic fracture analyses of large crack-arrest 
experiments, 11:5401 (R;US) 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
Defects 
A reassessment of PWR pressure vessel integrity during 
overcooling accidents, considering 3-D flaws, 11:5490 (J;US) 
Destructive Testing 
Effects of He Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 


Implication of elastic stress range at structural discontinuity, 
11:5280 (J;US) 
Fracture Mechanics 
A reassessment of PWR pressure vessel integrity during 
overcooling accidents, considering 3-D flaws, 11:5490 (J;US) 
Fuel-Coolant Interactions 
Simple model of the dynamics of the MFTF rig when used for 
pool experiments, 11:5383 (R;GB) 
Heat Transfer 
Nuclear power plant simulation on the AD10, 11:5391 (R;US) 


Nuclear power plant simulation on the AD10, 11:5391 (R;US) 
Stress Analysis 
Implication of elastic stress range at structural discontinuity, 
11:5280 (J;US) 
Corrosion 


Effects of Hz Additions on Stress Corrosion Cracking in a 

Boiling Water Reactor, 11:5228 (J;US) 
Stress Intensity Factors 

Implication of elastic stress range at structural discontinuity, 
11:5280 (J;US) 

OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 

Thermal Shock 

A reassessment of PWR pressure vessel integrity during 
overcooling accidents, considering 3-D flaws, 11:5490 (J;US) 

Elastodynamic fracture analyses of large crack-arrest 
experiments, 11:5401 (R;US) 

Some advances in fracture studies under the heavy-section 
steel technology program, 11:5400 (R;US) 

Thermal Stresses 

OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 


Welded Joints 
A - -assessment of PWR pressure vessel integrity during 
overcooling accidents, considering 3-D flaws, 11: ‘5490 G;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Heat Transfer 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 
Hydraulics 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 
Pipes 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTING AND PUBLISHING INDUSTRY 
Microprocessors 
Alternatives to mainframes for text and graphic publishing, 
11:6870 (R;US) 
PROBES 
Automation 
An automated thermal conductivity probe and applications to 
powders, 11:5727 (BA;US) 


An automated thermal conductivity probe and applications to 
powders, 11:5727 (BA;US) 

Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 

Fiber Optics 

Fiber optics temperature and pressure probe. Progress report, 

FY 1984-1985, 11:6152 (R;US) 
Performance 

An automated thermal conductivity probe and applications to 
powders, 11:5727 (BA;US) 

Measurement of gas and temperature profiles at the TVA 20- 
ME AFBC pilot piant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 

PROCESS CONTROL 
Computer-Aided Manufacturing 

Analysis of fault detection, correction and prevention in 
industrial computer systems, 11:5635 (R;US) 

Hierarchical control for energy savings in the steel industry. 
Fourth annual report, July 1, 1983-September 30, 1984. Final 
report, July 1, 1982-September 30, 1984, 11:5606 (R;US) 

Modelling, estimation and control of the soaking pit: an 
example of the development and application of some modern 
control techniques to industrial processes. Volume I. 
Chapters 1-8, 11:5599 (R;US) 

Self-tuning controller for rolling mill processes. Interim 
progress report, 11:5597 (R;US) 

Computerized Simulation 

Modeling, estimation and control of the soaking pit: an 
example of the development and application of some modern 
control techniques to industrial processes. Volume II. 
Chapters 9-14 and Appendices, 11:5600 (R;US) 

Data Transmission 

Modelling and performance analysis of maximum data rate and 

time delay of an SDLC protocol, 11:5619 (R;US) 
Information Systems 

Allocation of files in 2 hierarchical information system for 

industrial control and monitoring, 11:5634 (R;US) 


Optiasization ; 
Optimal scheduling of a multiprocessor-multiproduct plant 
based on received orders, 11:5618 (R;US) 





Personnel 
Staffing of the management structure of a steel mill operating 
with a hierarchy computer control system, 11:5631 (R;US) 


Delay 
Modelling and performance analysis of maximum data rate and 
time delay of an SDLC protocol, 11:5619 (R;US) 
PROCESS HEAT 
See alse SOLAR PROCESS HEAT 
Cost 

Advanced coal-fueled combustor/heat exchanger technology 
study. Cogeneration applications. Final report, July 1978- 
April 1979, 11:4767 (R;US) 

Inventories 

Industrial process heat and cogeneration survey. Final report, 

11:5610 (R;US) 
HEAT REACTORS 
Feasibility Studies 
Cogeneration applications of high temperature gas-cooled 
reactors, 11:5265 (J;US) 
PROCESSES (ISENTROPIC) 
See ISENTROPIC PROCESSES 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION 
Process Control 

Analysis of the scheduling problems in ingot handling, 11:5593 
(R;US) 

Production control in the steel industry with energy 
conservation considerations: a preliminary evaluation, 
11:5637 (R;US) 

Tasks and functional specifications of the steel plant 
hierarchical control system. Volume I. Chapters 1-15, 
11:5595 (R;US) 


Schedules 
Advanced scheduling in steel production, 11:5621 (R;US) 
Optimal scheduling of a multiprocessor-multiproduct plant 
based on received orders, 11:5618 (R;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROGRAM MANAGEMENT 
Performance 
Project status reporting and performance data analysis. 
Information pamphlet, 11:6864 (R;US) 


Requirements 
Project status reporting and performance data analysis. 
Information pamphlet, 11:6864 (R;US) 
PROGRAMMING 
Limited to computer programming. 
Standardization 


Programming standard, 11:6869 (R;US) 

PROJECT (GREENHOUSE) 

See GREENHOUSE PROJECT 
PROJECT (HARDTACK) 

See HARDTACK PROJECT 
PROJECT MANAGEMENT 

See PROGRAM MANAGEMENT 
PROLACTIN 

See LTH 
PROMPT GAMMA RADIATION 


Monitoring 
Operation GREENHOUSE. Scientific Director's report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951, 11:6180 
(R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPANONE 
See ACETONE 
PROPORTIONAL COUNTERS 
Design 


Measurement of energy deposition near heavy-ion tracks, 
11:6664 (RA;US) 


A proton-recoil proportional-counter array for neutron-image 
construction, 11:6133 (J;US) 
PROTECTION (RADIATION) 
See RADISTION PROTECTION 
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PROTEINS 


See also CASEIN 
GLUCOPROTEINS 
LIPOPROTEINS 
RHODOPSIN 


Autoradiography 
Characterization of the intermediate cytoskeleton of murine 
mammary gland cells and its association with collagen gel 
substrata, 11:6370 (RA;US) 
Biological Variability 
Differences between 2-D electrophoretic protein patterns of 
livers of male and female mice, 11:6319 (R;US) 


Inhibition of protein synthesis and its effect on cell progression 
and repair of sublethal radiation damage, 11:6407 (RA;US) 


DNA-binding proteins and Rec-gene mutants in 
Saccharomyces cerevisiae, 11:6347 (RA;US) 
Purification 
[Effect of SO on light modulation of plant metabolism]. 
Progress report, 11:6321 (R;US) 
Sex Dependence 
Differences between 2-D electrophoretic protein patterns of 
livers of male and female mice, 11:6319 (R;US) 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS 
Rutherford Scattering 
Magnetic spectrometer employing a Rutherford scattering foil 
for intense proton beam energy measurements, 11:6736 
(BA;US) 
PROTON REACTIONS 
Angular Distribution 
Properties of angular distributions of protons emitted in 
interactions of 77-mesons and protons with atomic nuclei in 
the 1.6-9 GeV energy range, 11:6591 (R;SU;In Russian) 
Capture 
Evidence for a secondary doorway state in A= 13 nuclei from 
unpolarized and polarized capture measurements, 11:6586 
(BA;JP) 
Charge-Exchange Reactions 
Fragmentation of spin-dipole charge-exchange states in 
spherical nuclei, 11:6627 (R;SU) 
Fission 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
Glauber Theory 
Validity of the Glauber approximation taking into account for 
the deuteron quark structure, 11:6579 (R;SU;In Russian) 
Inelastic Scattering 
Spin excitation studies via (p,p’) at the HRS, 11:6638 (B. ‘P) 
Nuclear Reaction Kinetics 
Study of (p, p 7*) reaction by the radiochemical method, 
11:6582 (R;SU;In Russian) 
Quark Model 
Validity of the Glauber approximation taking into account for 
the deuteron quark structure, 11:6579 (R;SU;In Russian) 
Spin Flip 
Spin excitation studies via (p,p’) at the HRS, 11:6638 (BA;JP) 
PROTON RECOIL DETECTORS 
Performance 
A proton-recoil proportional-counter array for neutron-image 
construction, 11:6133 (J;US) 
Majority-logic NE-110 detector for keV neutrons, 11:6546 
G;US) 


Efficiency 
Majority-logic NE-110 detector for keV neutrons, 11:6546 
(J;US) 
PROTON-ANTIPROTON INTERACTIONS 
Annihilation 


Search for narrow structure in proton-antiproton annihilation 
cross sections from 1900 to 1960 MeV, 11:6545 (J;NL) 
Cross Sections 
Impact of new collider data on fits and extrapolations of cross 
sections and slopes, 11:6536 (R;US) 
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Data Analysis 
Impact of new collider data on fits and extrapolations of cross 
sections and slopes, 11:6536 (R;US) 
PROTON-PROTON INTERACTIONS 
Analyzing Power 
Measurement of the analyzing power for p+p/sub arrow- 
up/—p+p at P/sub perpendicular/ * = 6.5 (GeV/c)?, 
11:6542 (J;US) 
Cross Sections 
Impact of new collider data on fits and extrapolations of cross 
sections and slopes, 11:6536 (R;US) 
Data Analysis 
Impact of new collider data on fits and extrapolations of cross 
sections and slopes, 11:6536 (R;US) 
Elastic 
Measurement of the analyzing power for p+p/sub arrow- 
up/—-p+p at P/sub perpendicular/ ? = 6.5 (GeV/c)%, 
11:6542 (J;US) 
Inclusive Interactions 
Production of heavy bosons: Comparisons of exact and 
approximate results, 11:6558 (J;NL) 
Polarized Products 
Spin effects in pp — m*d reaction at intermediate energies, 
11:6535 (R;US) 
PROTONS 
Diffusion 
Protens and deuterons in crystalline oxides. I. Diffusion and its 
influence i in the fusion energetic systems, 11:5788 (J;ES;In 


PROTOTYPE FAST REACTOR DOUNREAY 
See PFR REACTOR 
PROTOTYPE FAST REACTOR JAPAN 
See MONJU REACTOR 
PSI RESONANCES 
Hadronic Particle Decay 
J/psi decays into a vector and a pseudoscalar meson and the 
quark content of the eta and eta’, 11:6543 (J;US) 
Model-independent analysis of hadronic decays of J/psi and 
eta/sub c/(2980), 11:6555 (J;US) 
PSYCHOSES 
See MENTAL DISORDERS 
PUBLIC BUILDINGS 
Attached Greenhouses 
Community Recreation Center use solar collector, 
Hawthorne, Nevada. Final report, 11:5115 (R;US) 
Daylighting 
Passive projects in the solar in Federal Buildings Program, 
11:5134 (BA;US) 
Design 
Deadwood community center and firehall. Final report, 
11:5111 (R;US) 
Passive Solar Cooling Systems 
Passive projects in the solar in Federal Buildings Program, 
11:5134 (BA;US) 
Passive Solar Heating Systems 
Deadwood community center and firehall. Final report, 
11:5111 (R;US) 
Passive projects in the solar in Federal Buildings Program, 
11:5134 (BA;US) 
Passive Solar Water Heaters 
Passive projects in the solar in Federal Buildings Program, 
11:5134 (BA;US) 
Solar Space Heating 
Community Recreation Center greenhouse solar collector, 
Hawthorne, Nevada. Final report, 11:5115 (R;US) 
Evaluation of solar energy for heating a highway maintenance 
headquarters building. Final report, 11:5118 (R;US) 
Solar Water Heating 
Evaluation of solar energy for heating a highway maintenance 
headquarters building. Final report, 11:5118 (R;US) 


tility regulatory 
electric utilities]. Final report, 11:5525 (R;US) 


PUBLIC UTILITY REGULATORY POLICIES ES ACT 
[PURPA grants to state utility stguihiiaiy ¢ i 
electric utilities]. Final report, 11:5525 (R;US) 
PUERTO RICO 
Water Supply 
Public water supplies in Puerto Rico, 1983, 11:6449 (R;PR) 
PULMONARY LAVAGE 
See LUNGS 
PULSE COMBUSTORS 
Performance Testing 
Exploratory study of pulsed atmospheric fluidized-bed 
combustion, 11:4817 (RA;US) 
Technology Assessment 
Exploratory study of pulsed atmospheric fluidized-bed 
combustion, 11:4817 (RA;US) 
PULSE SHAPERS 
Investigation of nonlinear line properties, 11:6083 (R;SU;In 


Geothermal pumping systems, 11:5161 (J;US) 


Coal water mixture development. Quarterly technical progress 
report, 11:5674 (R;US) 
PURPA 
See PUBLIC UTILITY REGULATORY POLICIES ACT 
PWR TYPE REACTORS 
See also ARKANSAS-2 REACTOR 
BEAVER VALLEY-1 REACTOR 
BYRON-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
COMANCHE PEAK-1 REACTOR 
COMANCHE PEAK-2 REACTOR 
DUKOVANY V-2 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 
LOFT REACTOR 
LUCIE-2 REACTOR 
MILLSTONE-3 REACTOR 
NORTH ANNA-1 REACTOR 
NORTH ANNA-2 REACTOR 
OCONEE-1 REACTOR 
PRAIRIE ISLAND-1 REACTOR 
PRAIRIE ISLAND-2 REACTOR 
RANCHO SECO-1 REACTOR 
SAN ONOFRE-1 REACTOR 


SURRY-I REACTOR 
SURRY-2 REACTOR 
VOGTLE-1 REACTOR 
VOGTLE-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 


ATWS 
Nuclear power plant simulation on the AD10, 11:5391 (R;US) 
Containment Systems 
Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Factors controlling strength of structures, and anticipated 
overstrength for seismic load conditions, 11:5409 (RA;US) 


Use of dielectric heating in particulate bed dryout experiments, 
11:5248 (R;GB) 
Local properties of countercurrent stratified steam-water flow, 
11:5476 (R;US) 
Fuel Rods 
Dry out in a vertical tube. Part II, 11:5424 (RA;US) 
Heat transfer during quench. Part I, 11:5423 (RA;US) 
Reflood behavior of rod bundles having fuel rod simulators of 
different design, 11:5422 (R;US) 
Heat Transfer 
Rewetting during bottom flooding, 11:5382 (R;GB) 


Use of dielectric heating in particulate bed dryout experiments, 
11:5248 (R;GB) 





PWR TYPE REACTORS 
impact Tests 


Impact Tests 

Experimental simulation of a light aircraft crash on to a 

nuclear power plant auxiliary building roof, 11:5388 (R;GB) 
Level Indicators 

Advanced Two-Phase Flow Instrumentation Program. 

Quarterly progress report, April-June 1980, 11:5236 (R;US) 
Loss of Coolant 

Direct-contact condensation of steam on cold water in 
stratified countercurrent flow, 11:5238 (R;US) 

Dry out in a vertical tube. Part II, 11:5424 (RA;US) 

Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 

Heat transfer during quench. Part I, 11:5423 (RA;US) 

Local properties of countercurrent stratified steam-water flow, 
11:5476 (R;US) 

OCAL-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 

Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 

Reflood behavior of rod bundles having fuel rod simulators of 
different design, 11:5422 (R;US) 

Rewetting during bottom flooding, 11:5382 (R;GB) 

Meltdown 

Comparison of CORCON-MOD! predictions with 

experimental melt temperature histories, 11:5479 (R;US) 
Physical Protection 

Physical protection of nuclear facilities. Quarterly progress 

report, October-December 1979, 11:5000 (R;US) 


Accurate treatment of material interface dynamics in the 
calculation of one-dimensional two-phase flows by the 
integral method of characteristics, 11:5241 (J;US) 

Mismatch Accidents 

A reassessment of PWR pressure vessel integrity during 

overcooling accidents, considering 3-D flaws, 11:5490 (J;US) 
Pressure Vessels 

A reassessment of PWR pressure vessel integrity during 
overcooling accidents, considering 3-D flaws, 11:5490 (J;US) 

Nuclear power plant simulation on the AD10, 11:5391 (R;US) 

OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 

Progress for on-line acoustic emission monitoring of cracks in 
reactor systems, 11:5240 (R;US) 

Reactor vessel cladding separate effects studies, 11:5218 (R;US) 

Some advances in fracture studies under the heavy-section 
steel technology program, 11:5400 (R;US) 

Primary Coolant Circuits 

Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R,US) 

Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 

Accidents 


Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 

Equipment qualification and survivability research at Sandia 
National Laboratories (Electrical penetration assemblies), 
11:5480 (R;US) 

Hydrogen transport in a large, dry containment for selected 
arrested sequences, 11:5481 (R;US) 

Potential benefits obtained by requiring safety-grade cold 
shutdown systems, 11:5471 (R;US) 

Components 


LWR Core Materials Program: progress in 1983-1984, 11:5276 
(R;US) 
Reactor Core Disruption 
Development of the severe core damage analysis package, 
11:5404 (R;US) 
Reactor Materials 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
‘aun Materials Program: progress in 1983-1984, 11:5276 
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Mechanistic modeling of Zircaloy deformation and fracture in 
fuel element analysis, 11:5665 (R;US) 

OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 

Reactor vessel cladding separate effects studies, 11:5218 (R;US) 

Reactor Safety 

Factors controlling strength of structures, and anticipated 

overstrength for seismic load conditions, 11:5409 (RA;US) 
Reactor Shutdown 

Potential benefits obtained by requiring safety-grade cold 

shutdown systems, 11:5471 (R;US) 


Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Rewetting 
Rewetting during bottom flooding, 11:5382 (R;GB) 
Seismic Effects 

Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 

Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 

Spent Fuel Storage 

LWR spent fuel rod behavior during long-term dry fuel 
storage conditions, 11:4927 (R;US) 

Status of consolidation of LWR spent fuel, 11:4932 (J;US) 

Steam Generators 

Direct-contact condensation of steam on cold water in 
stratified countercurrent flow, 11:5238 (R;US) 

Fluid composition in the tube sheet crevices of a nuclear steam 
generator, 11:5226 (R;US) 

Strain rate and temperature effects on the stress corrosion 
cracking of Inconel 600 steam generator tubing in the 
primary water conditions, 11:5230 (R;US) 

Thermal Shock 

Some advances in fracture studies under the heavy-section 

steel technology program, 11:5400 (R;US) 
Thorium Cycle 

Program of research and development on the thorium 
utilization in PWRs. Final report for Phase 1 (1979-1983), 
11:5235 (R;DE) 

Transients 

Quick Look Report for Semiscale MOD-2C Test S-FS-6 
(Simulating PWR transient from SG line break), 11:5406 
(R;US) 

Summary report for LOFT anticipated transient Experiment 
Series L6-8, 11:5473 (R;US) 

Two-Phase Flow 

Advanced Two-Phase Flow Instrumentation Program. 

Quarterly progress report, April-June 1980, 11:5236 (R;US) 
PYRIDINE 
Mixing Heat 

Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 1-September 30, 
1985, 11:4724 (R;US) 


Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, July 1-September 30, 
1985, 11:4724 (R;US) 
PYRIDINEAZOHYDROXYNAPHTHALENE 
See PAN 
PYRIDINES 
See also NICOTINE 


PYRIDINE 
PYRIDINIUM COMPOUNDS 


Toxicity 
New subquestering agents for the actinides: acute toxicity and 
effectiveness for removal of Pu from mice of derivatives of 
desferrioxamine and of poly (hydroxypyridinone) ligands and 
their ferric and zinc complexes, 11:6427 (RA;US) 
PYRIDINIUM COMPOUNDS 


Electrochemistry 
Electrochemical and ic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
(J;US) 
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Raman Spectroscopy 
Electrochemical and spectroscopic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
(J;US) 
PYRIDYLAZONAPHTHOL 
See PAN 
PYRITE 
Hydrothermal Alteration 
Acid sulfate alterations at Sulphur springs, Valles Caldera, 
New Mexico, 11:5150 (RA;US) 
PYRITES 
See PYRITE 
PYROTECHNIC DEVICES 
Ignition 
Measurement of pyrotechnic ignition energy by thermography, 
11:5977 (R;US) 


Q 


QUALITY ASSURANCE 
Quality assurance management policies and requirements, 
11:4939 (R;US) 
QUANTUM CHROMODYNAMICS 
Chiral Symmetry 
Chiral bosonization in non-Abelian gauge theories, 11:6561 
(R;XA) 
Color Model 
Chiral bosonization in non-Abelian gauge theories, 11:6561 
(R;XA) 
Gauge Invariance 
Chiral bosonization in non-Abelian gauge theories, 11:6561 
(R;XA) 
Lattice Field Theory 
Lattice gauge calculation in particle theory, 11:6568 (J;NL) 
QUANTUM FIELD THEORY 


See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM GRAVITY 


Gauge covariant formulation of symmetric-space fields, 11:6569 
G;NL) 
Schroedinger Picture 
Covariant functional Schroedinger formalism and application 
to the Hawking effect, 11:6565 (J;NL) 
QUANTUM GRAVITY 
Thermal Radiation 
Covariant functional Schroedinger formalism and application 
to the Hawking effect, 11:6565 (J;NL) 
QUARTZ 
Chemical Analysis 
MSHA’'s (Mine Safety and Health Administration’s) procedure 
for determining quartz content of respirable coal-mine dust, 
11:4844 (R;US) 
Crystal Structure 
Crystal structure and thermal expansion of a-SiO, at low 
temperatures, 11:5857 (J;US) 
QUASIPARTICLE-PHONON MODEL 
Even-Odd Nuclei 
Basic equations for odd spherical nuclei in the quasiparticle- 
phonon nuclear model, 11:6626 (R;SU) 
Odd-Even Nuclei 
Basic equations for odd spherical nuclei in the quasiparticle- 
phonon nuclear model, 11:6626 (R;SU) 
QUEENSLAND 
Coal Mines 
Stress Monitoring during Wonwawilli Extraction in 3 North 
Panel, Laleham No. 1 Colliery, South Blackwater, 
Sokek 11:4845 (R;US) 


R CODES 


Reliability 
Reliability of calculations with the RSF algorithm, 11:6699 
(J;US) 
R PROCESS 
Beta Decay 
Beta-delayed fission calculations for the astrophysical r- 
process, 11:6483 (R;US) 
Fission 
Beta-delayed fission calculations for the astrophysical r- 
process, 11:6483 (R;US) 
Shell Models 
Sheil-model calculations of beta-decay rates for s- and r- 
process nucleosyntheses, 11:6482 (R;US) 
R-2 REACTOR 
Fuel Cycle 
Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 11:5377 (RA;US) 
Reactor Cores 
Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 11:5377 (RA;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION BURNS 
Time 
Operation SNAPPER, Nevada Proving Grounds. Project 4.6. 
The time course of thermal radiation as measured by burns 
in pigs. Report for April-June 1952, 11:6169 (R;US) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 


See also GAMMA DETECTION 
NEUTRON DETECTION 


Ionization Chambers 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
Nal Detectors 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
Plastic Scintillation Detectors 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
Survey Monitors 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 


SEMICONDUCTOR DETECTORS 
WHOLE-BODY COUNTERS 


Biast Effects 
Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 
Design 
Health, Safety and Environment Laboratories Project progress 
report, July-December 1984, 11:6126 (R;US) 
Imaging alpha particle detector, 11:6131 (P;US) 
Errors 


Impact of instrument response variations on health physics 
measurements, 11:6136 (J;US) 
Physical Radiation Effects 
Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1. Evaluation of ground radiac, 11:6173 (R;US) 
Systems Analysis 
Impact of instrument response variations on health physics 
measurements, 11:6136 (J;US) 





RADIATION DOSES 
Calibration 
Primary and secondary standards in radiation dosimetry, 
11:6660 (RA;AT) 
Calibration Standards 
Primary and secondary standards in radiation dosimetry, 
11:6660 (RA;AT) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
See also RADIATION BURNS 
aoe Modifying Factors 
Oral syndrome - therapeutical effect of antibiotics, 11:6391 
(RA;CS;In Czech) 
RADIATION MONITORING 
Environmental Radiation Data, Report 40. October-December 
1984, 11:6250 (R;US) 
Automobiles 
id measurement of spatial gamma-ray by using automobile 
(ship), 11:6263 (RA;JP;In Japanese) 
Simulation 


Monte Carlo simulation of the sequential probability ratio test 
for radiation monitoring, 11:4994 (J;US) 
Multi-Channel Analyzers 
Rapid measurement of spatial gamma-ray by using automobile 
(ship), 11:6263 (RA;JP;In Japanese) 


Methods for assessing background levels of radiation and 
radioactive materials in the environment around uranium 
mills, 11:6248 (R;US) 

Ships 

Rapid measurement of spatial gamma-ray by using automobile 

(ship), 11:6263 (RA;JP;In Japanese) 
Survey Monitors 
Rapid measurement of spatial gamma-ray by using automobile 
(ship), 11:6263 (RA;JP;In Japanese) 
RADIATION MONITORS 
See also SURVEY MONITORS 
Alarm Systems 
Radiation monitor for surveillance of moving vehicles, 11:6118 
(R;US) 
RADIATION PROTECTION 
Administrative Procedures 

Radiological safety ures for Eniwetok Proving Grounds. 

Hardtack I B.5.2, 11:6175 (R;US) 
Calibration 

Practical measurements in the field of radiation protection, 
11:6661 (RA;AT) 

Radiation dosimetry and standards at the Austrian Dosimetry 
Laboratory, 11:6662 (RA;AT) 

Calibration Standards 

Practical measurements in the field of radiation protection, 

11:6661 (RA;AT) 
RADIATION PROTECTION LAWS 

Current state of science in radiation protection, 11:6667 

(R;AT;In German) 


Photon dosimetry, 11:6657 (R;LU) 
Radiation protection optimization ‘as low as reasonably 


See RADIATION PROTECTION 
RADIATION STREAMING 
Three-Dimensional Calculations 
Three-dimensional albedo Monte Carlo code system for 
calculating radiation flux distribution, 11:5273 (TG;US) 
RADIATION TRANSPORT 
Computer Codes 
TOPS: a multigroup opacity code, 11:6650 (R;US) 
Penetration 
Method for coupling two-dimensional to 
discrete ordinates calculations, 11:5270 (R;US) 
RADICALS 
Not to be used for compound descriptions. 


ERA-11/3 / 182S 


See also HYDROPEROXY RADICALS 
Chemical Reaction Kinetics 
Flash photolysis-laser induced fluorescence study of the rate 
constant for NH2 + O2 between 245 and 459 K, 11:5913 
@;US) 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 
Chemical Reactions 
Reaction of azide radicals with aromatic compounds. Azide as 
a selective oxidant, 11:5905 (J;US) 


Decomposition 
Formation and decay of secondary radicals derived from 
seawater, 11:6292 (RA;US) 
ENDOR 
Electron spin mapping of coal molecular structure by 
ENDOR. Quarterly technical progress report, 11:4723 
(R;US) 
Fluorescence 
Flash photolysis-laser induced fluorescence study of the rate 
constant for NH2 + O2 between 245 and 459 K, 11:5913 
(J;US) 
RADIOACTIVE AEROSOLS 
Air Filters 
Capture efficiency of HEPA filter for particles smaller than 0.3 
pm, 11:5940 (RA;JP;In Japanese) 
Migration 


Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 

RADIOACTIVE EFFLUENTS 
Radiation Monitoring 
Monitoring gaseous emissions from nuclear power plants, 
11:5311 a In Slovak) 


Onsite acetate measurement program for uranium 
recovery facilities: data acquisition and reporting, 11:4948 
(R;US) 

RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE MATERIALS 


Packaging 
Crush testing of small Type B packagings, 11:5942 (R;US) 


Title list of documents made publicly available, September 1- 
30, 1985. Volume 7, No. 9, 11:4999 (R;US) 
RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Environmental Impacts 
Influence of time dependent effects on the disposal 
environments of low and intermediate level radioactive 
wastes. Vol. 1: summary report, 11:4983 (R;GB) 
Problems with military nuclear waste, 11:4973 (J;US) 
Financing 
Financing the cost of the federal government's nuclear waste 
management program, 11:4935 (J;US) 
Global 
Influence of time dependent effects on the disposal 
environments of low and intermediate level radioactive 
wastes. Vol. 1: summary report, 11:4983 (R;GB) 
Storing the world’s spent nuclear fuel, 11:4972 (J;US) 
High-Level Radioactive Wastes 
Problems with military nuclear waste, 11:4973 (J;US) 


iptive - the link between the performance 
mentee of the US DOE projects and regulatory 
requirements of NRC and EPA, 11:4947 (R;US) 
Research Programs 
Subseabed Disposal Project chemical response studies. Annual 
report, October 1982-September 1983, 11:4950 (R;US) 
Site Selection 
Mock site radionuclide 
glossary), 11:4987 (R;US) 


rt assessment (Contains 
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UNSAT-H, an unsaturated soil water flow code for use at the 
Hanford site: code documentation, 11:4946 (R;US) 
Site Surveys 
Thermal conductivity of Permian Basin embedded salt at 
elevated pressure, 11:4981 (BA;US) 
RADIOACTIVE WASTE FACILITIES 
See also WIPP 
Performance 
Mock site radionuclide transport assessment, 11:4987 (R;US) 
Remedial Action 
The Niagara Falls storage site remedial action project, 11:4979 
(J;US) 
Site Selection 
Siting simulation for low-level waste disposal facilities, 11:4938 
(R;US) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Global Aspects 
Storing the world’s spent nuclear fuel, 11:4972 (J;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 


Indicators 
Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) . 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY 
Quality Control 
Quality control in radioimmunoassay for Argentina, Chile, 
Paraguay and Uruguay. Final report for the period 15 
November 1981-31 May 1984, 11:6356 (R;XA) 
RADIOISOTOPE GENERATORS 
Extraction sup(99m)Tc generator designed for nuclear 
medicine departments, 11:5917 (RA;CS;In Czech) 


Manipulation of extraction sup(99m)Tc generator designed for 
nuclear medicine departments, 11:5916 (RA;CS;In Czech) 


Automatic system of optimized application of radioisotope 
generators at nuclear medicine departments, 11:5918 
(RA;CS;In Slovak) 

Performance 

Experience with performance of extraction sup(99m)Tc 
generator at nuclear medicine departments, 11:5915 
(RA;CS;In Czech) 

RADIOISOTOPE HEAT SOURCES 
Accidents 

Behavior of plutonium oxide particulates in a simulated Florida 
environment, 11:5015 (R;US) 

Light-Weight Radioisotope Heater Unit Safety Analysis 
Report (LWRHU-SAR). Volume II. Accident model 
document, 11:5017 (R;US) 

Radionuclide Migration 

Behavior of plutonium oxide particulates in a simulated Florida 

environment, 11:5015 (R;US) 
Safety 

General-Purpose Heat Source Safety Verification Test series: 
SVT-7 through SVT-10, 11:5014 (R;US) 

Light-Weight Radioisotope Heater Unit Safety Analysis 
Report (LWRHU-SAR). Volume II. Accident model 
document, 11:5017 (R;US) 

Space Nuclear Safety Program. Progress report, March 1984, 
11:5016 (R;US) 

RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 


RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also MINUTES LIVING RADIOISOTOPES 
NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 


Decay 
Radionuclide decay data base - index and summary table, 
11:6572 (R;US) 

Industrial applications of radioisotopes: techniques and 
procedures of (NTIS) Nuclear Techniques Industrial 
Service, 11:6442 (R;ZA;In Afrikaans) 

Materials Handling 
Industrial applications of radioisotopes: techniques and 
procedures of (NTIS) Nuclear Techniques Industrial 
Service, 11:6442 (R;ZA;In Afrikaans) 
RADIOLOGICAL PERSONNEL 
Radiation Doses 
Occupational radiation exposure. Fifteenth and sixteenth 
annual reports, 1982 and 1983. Volumes 4 and 5, 11:6416 
(R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
For radionuclides in living organisms only; see also 
TRANSLOCATION. 
Mathematical Models 
Verification of rubidium-82 for heart studies, 11:6395 (RA;US) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
In environment. 
Radionuclide sorption database for Swiss safety assessment, 
11:6262 (R;CH) 
Air-Water Interactions 
Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 
Meetings 
Proceeding of international symposium on the behaviour of 
long-lived radionuclides in the marine environment, 11:6305 
(R;LU) 
Research Programs 
Evaluation of isotope migration - land burial. Water chemistry 
at commercially operated low-level radioactive waste 
disposal sites. Quarterly progress report, April-June 1980, 
11:4988 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Development of radionuclides and radiopharmaceuticals for 
positron emission tomography, 11:5921 (RA;US) 


Chemical Properties 
Iodine-122 brain-blood-flow radiopharmaceutical, 11:5920 
(RA;US) 


Presence of zinc in sup(113m)In generator eluates and its effect 
on properties of sup(113m)In-radiopharmaceuticals, 11:5919 
(RA;CS;In Czech) 
RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOSURGERY 


See RADIOTHERAPY 
SURGERY 





RADIOTHERAPY 
Calibration 


RADIOTHERAPY 
Calibration 
Radiation dosimetry and standards at the Austrian Dosimetry 
Laboratory, 11:6662 (RA;AT) 


Simulation of automatic temperature control in tissue 
hyperthermia calculations, 11:6372 (J;US) 


Planning 
Radiotherapy physics, 11:6366 (RA;US) 
Side Effects 
Heavy-charged-particle irradiation of Phase I and II patients at 
the Bevalac, 11:6398 (RA;US) 
Precision high-dose radiotherapy with helium-ion beams: 
treatment of malignant tumors in humans, 11:6399 (RA;US) 
RADISHES 
Radioactivity 
Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from October 1982 to February 1983). 
_ Environmental and dietary materials, 11:6415 (RA;JP) 
Radionuclide Kinetics 
Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from October 1982 to February 1983). 
Environmental and dietary materials, 11:6415 (RA;JP) 
RADIUM 226 
Concentration Ratio 
Uptake and kinetics of 7*Ra, 7!°Pb and **°Po in big sagebrush, 
11:6261 (R;US) 
Root Absorption 
Uptake and kinetics of ?**Ra, 7!°Pb and *!°Po in big sagebrush, 
11:6261 (R;US) 
RADIUM D 
See LEAD 210 
RADIUM E 
See BISMUTH 210 
RADIUM F 
See POLONIUM 210 
RADON 
Radiation Monitoring 
Effect of local geology on indoor radon levels: a case study, 
11:6672 (BA;SE) 
Transport of radon from soil into residences, 11:6265 (BA;SE) 
RADON 222 
Air Pollution Monitors 
Systems for continuous measurement of airborne radon-222 
concentration and working level, 11:6249 (R;US) 
Radiation Monitoring 
Systems for continuous measurement of airborne radon-222 
concentration and working level, 11:6249 (R;US) 
Concentration 
Systems for continuous measurement of airborne radon-222 
concentration and working level, 11:6249 (R;US) 
RAILGUN ACCELERATORS 


Hyvax: A hypervelocity railgun experiment, 11:6856 (BA;US) 
Simulation 


Multi-stage magnetic induction mass accelerator, 11:6853 
(BA;US) 
Electric Currents 
Measurement and culculation of magnetic fields associated with 
rail-gun currents, 11:6854 (BA;US) 
Magnetic Fields 
Measurement and calculation of magnetic fields associated with 
rail-gun currents, 11:6854 (BA;US) 
Performance Testing 
Hard-driven rail-gun tests, 11:6855 (BA;US) 
Multi-stage magnetic induction mass accelerator, 11:6853 
(BA;US) : 
Plasma Diagnostics 
Hyvax: A hypervelocity railgun experiment, 11:6856 (BA;US) 
RAILWAYS 
Construction 
Track design and construction, 11:5585 (R;US) 


Analysis 
Track design and construction, 11:5585 (R;US) 


See also ACID RAIN 
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Atmospheric 
Atmospheric liquid water as a reaction medium, 11:6206 
(RA;US) 
Chemistry in raindrops over remote ocean regions, 11:6194 
(RA;US) 
Chemical Composition 
Chemical constituents of rainfall at different locations on Oahu, 
Hawaii. Technical report, 11:6236 (R;US) 
Sulfur Compounds 
Sulfur chemistry in clouds, fog and rain, 11:6208 (RA;US) 
RANCHO SECO-1 REACTOR 
Sacramento, California, USA 
Radioactive Effluents 
Technical evaluation of RETS-required reports for Rancho 
Seco Nuclear Generating Station, Unit 1 for 1983 
(Radiological Effluent Technical Specifications), 11:5306 
(R;US) 
RANKINE CYCLE 
Power Generation 
Low temperature generation of electricity: The Organic 
Rankine Cycle, 11:5180 (R;SE) 
Reviews 
Low temperature generation of electricity: The Organic 
Rankine Cycle, 11:5180 (R;SE) 
RARE EARTH COMPOUNDS 


See also CERIUM COMPOUNDS 
PRASEODYMIUM COMPOUNDS 


Electric Conductivity 
Electrical conductivity for the mixed-valence model with d-f 
correlations, 11:5826 (R;IT) 
Structure Factors 
Thermodynamic and structural properties of the rare-earth Cos 
hydrides, 11:5751 (BA;US) 
Thermodynamic Properties 
Thermodynamic and structural properties of the rare-earth Cos 
hydrides, 11:5751 (BA;US) 
RARE GASES 


See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 


Photoacoustic Spectroscopy 
New theoretical aspects of resonant photoacoustic 
spectroscopy, 11:5884 (R;US) 
RATE STRUCTURE 
Generic review of conservation, load management, rate 
restructure, and cogeneration, 11:5542 (R;US) 
Regulations 
[PURPA grants to state utility regulatory commissions and 
electric utilities]. Final report, 11:5525 (R;US) 
(DOSE) 


See DOSE RATEMETERS 
RAYLEIGH WAVES 
Absorption 
Q structure of the Basin and Range from surface waves, 
11:6469 (J;US) 
RAYLEIGH-TAYLOR INSTABILITY 
Instability Growth Rates 
Growth of the hydromagnetic Rayleigh-Taylor instability from 
a realistic spectrum of foil perturbations, 11:6730 (BA;US) 


A model for the saturation of the hydromagnetic Rayleigh- 
Taylor instability, 11:6731 (BA;US) 
Growth of the hydromagnetic Rayleigh-Taylor instability from 
a realistic spectrum of foil perturbations, 11:6730 (BA;US) 
Plasma Simulation 
A model for the saturation of the hydromagnetic Rayleigh- 
Taylor instability, 11:6731 (BA;US) 


Review of hydrodynamic instabilities and their relevance to 
mixing in molten fuel coolant interactions, 11:5267 (R;GB) 


A model for the saturation of the hydromagnetic Rayleigh- 
Taylor instability, 11:6731 (BA;US) 
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RDF 
See REFUSE DERIVED FUELS 
REACTIVITY COEFFICIENTS 
Neutron Importance Function 
To the problem of group description of bilinear functionals of 

neutron distributions. Part 2. Sequential group description of 
bilinear functionals of linear formulation of group constants, 
11:5271 (R;SU;In Russian) 

REACTOR ACCIDENTS 


See also ATWS 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
ROD DROP ACCIDENTS 


Flame acceleration and detonation research, 11:5483 (R;US) 
Licensee Event Report (LER) compilation, August 1985. 
Volume 4, No. 8, 11:5465 (R;US) 
Combustion 
Behavior of reactor core-simulant aerosols during 
hydrogen/air combustion, 11:5484 (R;US) 
Computer Calculations 
RAMONA-3B/MINET composite representation of BWR 
thermal-hydraulic systems, 11:5393 (R;US) 
Codes 


Verification of multidimensional reactor safety analysis codes 
developed in Group T-3, 11:5463 (R;US) 


Containment: status versus uncertainties, 11:5486 (R;US) 
Containment Buildings 
Containment building atmosphere response during severe 
accidents in high temperature gas-cooled reactors, 11:5394 
(R;US) 
Electrical Equipment 
Equipment qualification and survivability research at Sandia 
National Laboratories (Electrical penetration assemblies), 
11:5480 (R;US) 
Environmental Impacts 
Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Fission Product Release 
Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Isotopic fission product release from nuclear fuel under severe 
core damage accident conditions, 11:5398 (R;US) 
Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 
Fluid-Structure Interactions 
Verification of multidimensional reactor safety analysis codes 
developed in Group T-3, 11:5463 (R;US) 


ydrogen 
HECTR development and assessment, 11:5482 (R;US) 
HMS-burn: a model for hydrogen distribution and combustion 
in nuclear reactor containments, 11:5442 (R;US) 
Production 


Hydrogen transport in a large, dry containment for selected 
arrested sequences, 11:5481 (R;US) 
Pressure Suppression 
Validation of SPARC, a suppression pool aeroso! capture 
model, 11:5478 (R;US) 
Simulation 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
BWR Full Integral Simulation Test (FIST) Phase II test results 
and TRAC-BWR model qualification, 11:5469 (R;US) 
Test Facilities 
Evaluation of techniques for dynamic measurement of fuel 
motion in liquid-metal-cooled fast-breeder reactor safety 
experiments, 11:5450 (R;US) 
Two-Phase Flow 
Acceleration effects in momentum transfer modeling for 
dispersed-flow conditions, 11:5464 (R;US) 
Analytic rebalance technique for pressure calculation in two- 
phase flow systems, 11:5452 (R;US) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 


REACTOR CORES 
Calibration 
Development of a checklist for evaluating maintenance, test 
and calibration procedures used in Nuclear Power Plants, 
11:5277 (R;US) 


Assessment of current structural design methodology for high- 
temperature reactors based on failure tests, 11:5249 (R;US) 
Fabrication 
Method for fabricating wrought components for high- 
temperature gas-cooled reactors and product, 11:5247 (P;US) 
Maintenance 
Development of a checklist for evaluating maintenance, test 
and calibration procedures used in Nuclear Power Plants, 
11:5277 (R;US) 
Repair 
Development of a checklist for evaluating maintenance, test 
and calibration procedures used in Nuclear Power Plants, 
11:5277 (R;US) 
Testing 
Development of a checklist for evaluating maintenance, test 
and calibration procedures used in Nuclear Power Plants, 
11:5277 (R;US) 
REACTOR CONTROL SYSTEMS 
Design 
Overview of Japanese control rods development program, 
11:5302 (RA;XA) 
Fabrication 
Overview of Japanese control rods development program, 
11:5302 (RA;XA) 
Reliability 
FAFTRCS: an experiment in computerized reactor safety 
systems, 11:5292 (R;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 


Environmental Effects 
Comprehensive cooling water study annual report. Volume II: 
introduction and site description, Savannah River Plant, 
11:6296 (R;US) 
REACTOR CORE DISRUPTION 
Heat Transfer 
Development of the severe core damage analysis package, 
11:5404 (R;US) 
Hydraulics 
Development of the severe core damage analysis package, 
11:5404 (R;US) 
REACTOR CORES 
Burnable Poisons 
Neutronic analysis of the JMTR with LEU fuel and burnable 
poison, 11:5378 (RA;US) 


Neutronics design of upgraded JRR-3 research reactor, 11:5373 
(RA;US) 
Status of the compact core design for the Munich Research 
Reactor, 11:5342 (RA;US) 
Fuel Elements 
Thermal-hydraulic analysis for core conversion to the use of 
low-enriched uranium fuels in the KUR, 11:5340 (RA;US) 
Heat Transfer 
Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 
Core thermohydraulics design with LEU fuels for upgraded 
research reactor, JRR-3, 11:5339 (RA;US) 
Thermal-hydraulic analysis for core conversion to the use of 
low-enriched uranium fuels in the KUR, 11:5340 (RA;US) 
Highly Enriched Uranium 
Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 
Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 
HEU-MEU mixed core experiments in the KUCA, 11:5336 
(RA;US) 





REACTOR CORES 
Highly Enriched Uranium 


Mixed core conversion study with HEU and LEU fuels, 
11:5338 (RA;US) 

Neutronics study of LEU fuel options for the HFR-Petten, 
11:5375 (RA;US) 

Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 11:5377 (RA;US) 

Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 


Hydraulics 

Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 

Core thermohydraulics design with LEU fuels for upgraded 
research reactor, JRR-3, 11:5339 (RA;US) 

loderately Enriched Uranium 

BR-2 materials testing reactor and the RERTR Program, 
present status and future trends, 11:5380 (RA;US) 

Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 

Conversion to low-enriched fuel in research reactors - 
of licensing in the Federal Republic of Germany, 11:5319 
(RA;US) 

Five years German AF-Program review and outlook, 11:5318 
(RA;US) 

Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 

HEU-MEU mixed core experiments in the KUCA, 11:5336 
(RA;US) 

Measurements of the HEU and LEU in-core spectra at the 
Ford Nuclear Reactor, 11:5372 (RA;US) 

Mixed core conversion study with HEU and LEU fuels, 
11:5338 (RA;US) 

Neutronic analysis of the JMTR with LEU fuel and burnable 
poison, 11:5378 (RA;US) 

Neutronics design of upgraded JRR-3 research reactor, 11:5373 
(RA;US) 

Neutronics study of LEU fuel options for the HFR-Petten, 
11:5375 (RA;US) 

Operational impacts of low enrichment uranium fuel 
conversion on the Ford Nuclear Reactor, 11:5371 (RA;US) 

Performance and fuel cycle cost study of the R2 reactor with 
HEU and LEU fuels, 11:5377 (RA;US) 

Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 

Status of reduced enrichment program for research reactor 
fuels in Japan, 11:5317 (RA;US) 

Status of the compact core design for the Munich Research 
Reactor, 11:5342 (RA;US) 

Thermal-hydraulic analysis for core conversion to the use of 
low-enriched uranium fuels in the KUR, 11:5340 (RA;US) 

US RERTR program: overview, status and plans, 11:5316 
(RA;US) 


Modifications 
BR-2 materials testing reactor and the RERTR Program, 
present status and future trends, 11:5380 (RA;US) 
Core thermohydraulics design with LEU fuels for upgraded 
research reactor, JRR-3, 11:5339 (RA;US) 
Experience with mixed cores in the IRR-1, 11:5337 (RA;US) 
Measurements of the HEU and LEU in-core spectra at the 
Ford Nuclear Reactor, 11:5372 (RA;US) 
Mixed core conversion study with HEU and LEU fuels, 
11:5338 (RA;US) 
i impacts of low enrichment uranium fuel 
conversion on the Ford Nuclear Reactor, 11:5371 (RA;US) 
US RERTR program: overview, status and plans, 11:5316 
(RA;US) 


Performance 
Experience with mixed cores in the IRR-1, 11:5337 (RA;US) 
Performance and fuel cycle cost study of the R2 reactor with 

HEU and LEU fuels, 11:5377 (RA;US) 

Reactor Kinetics 

Comparison of thermohydraulic and nuclear aspects in a 
standard HEU core and a typical LEU core for the HFR 
Petten - a case study, 11:5374 (RA;US) 

Neutronic analysis of the JMTR with LEU fuel and burnable 
poison, 11:5378 (RA;US) 
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REACTOR DECOMMISSIONING 
Evaluation 


Evaluation of nuclear facility decommissioning projects 
program: status, 11:5489 (R;US) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also IN CORE INSTRUMENTS 
Seismic Effects 
Use of additional experience data to demonstrate the seismic 
adequacy of equipment, 11:5417 (RA;US) 
REACTOR KINETICS 
Data 
HEU-MEU mixed core experiments in the KUCA, 11:5336 
(RA;US) 
REACTOR LICENSING 
Document Types 
Operating reactors licensing actions summary. Volume 5, No. 
9, 11:5260 (R;US) 
Operating reactors licensing actions summary. Volume 5, No. 
8, 11:5259 (R;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 
Corrosion Fatigue 
Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 


Mechanistic modeling of Zircaloy deformation and fracture in 

fuel element analysis, 11:5665 (R;US) 
Fracture Properties 

Environmentally assisted cracking in light water reactors. 
Annual report, October 1983-September 1984, 11:5227 
(R;US) 

OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 

Mechanical Properties 

Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 

Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 

Physical Radiation Effects 

Mechanistic modeling of Zircaloy deformation and fracture in 
fuel element analysis, 11:5665 (R;US) 

Reactor vessel cladding separate effects studies, 11:5218 (R;US) 

Stability of alloys under irradiation, 11:5769 (TG;GB) 

Stress Corrosion 

Environmentally assisted cracking in light water reactors. 
Annual report, October 1983-September 1984, 11:5227 
(R;US) 

Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 

Tensile Properties 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
REACTOR OPERATION 

Licensee Event Report (LER) compilation, August 1985. 

Volume 4, No. 8, 11:5465 (R;US) 
Data Compilation 

Licensed operating reactors status 3 report, data as of 

August 31, 1985. Volume 9, No. 9, 11:5258 (R;US) 
REACTOR OPERATORS 


Approach to team skills training of nuclear power piant 
control room crews, 11:5263 (R;US) 
REACTOR SAFETY 
Second nuclear era, 11:5518 (J;US) 
Fault Tree Analysis 
Probabilistic risk assessment course documentation. Volume 3. 
System reliability and analysis techniques, Session A - 
reliability, 11:5472 (R;US) 
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Human Factors 
Guidelines for nuclear power plant safety issue prioritization 
information development. Supplement 3, 11:5468 (R;US) 
Regulations 
Nuclear Regulatory Commission should report on progress in 
implementing lessons learned from the Three Mile Island 
Accident, 11:5425 (R;US) 
Research Programs 
Advanced Reactor Safety Research Division. Quarterly 
progress report, April 1-June 30, 1980, 11:5459 a 
Advanced Reactor Safety Research Division. 
progress report, July 1-September 30, 1979, 11: rr} (RUS) 
High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress 
report, January 1-March 31, 1980, 11:5456 (R;US) 
Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1979, 11:5455 (R;US) 
Physics of reactor safety. Quarterly report, October-December 
1980. Volume IV, 11:5458 (R;US) 
Physics of reactor safety. Quarterly report, July-September 
1981. Volume III, 11:5467 (R;US 
Physics of reactor safety. Quarterly report, January-March 
1980. Volume I, 11:5457 (R;US) 
Risk Assessment 
Evaluations and utilizations of risk importances, 11:5474 
(R;US) 
REACTOR SAFETY EXPERIMENTS 
Quick Look Report for Semiscale MOD-2C Test S-FS-6 
(Simulating PWR transient from SG line break), 11:5406 
(R;US) 
Simulation 
Experimental simulation of a light aircraft crash on to a 
nuclear power plant auxiliary building roof, 11:5388 (R;GB) 
REACTOR SITING 
See SITE SELECTION 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PROCESS HEAT REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
Computer Codes 
Methodology for code accuracy quantification, 11:5485 (R;US) 
Fuel Elements 
Real-time simulatian of thermal conduction in nuclear fuel 
elements, 11:5281 (R;US) 
Heat Transfer 
Methodology for code accuracy quantification, 11:5485 (R;US) 
Hydraulics 
Methodology for code accuracy quantification, 11:5485 (R;US) 
Radiation Streaming 
Three-dimensional albedo Monte Carlo code system for 
calculating radiation flux distribution, 11:5273 (TG;US) 
Transients 
Methodology for code accuracy quantification, 11:5485 (R;US) 
Real-time simulation of thermal conduction in nuclear fuel 
elements, 11:5281 (R;US) 
RECEPTORS 
Biochemical Reaction Kinetics 
Measure of binding-site of testosterone (T) in deferent ducts of 
rats, transplanted to caecum, 11:6322 (RA;BR;In Portuguese) 
Metabolism 
Total maintenance of prolactin receptors in hepatocytes 
isolated of rats, 11:6380 (RA;BR;In Portuguese) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOIL DISTANCE METHOD 
See CHARGE PLUNGER METHOD 
RECOMBINATION 
Of electrons, holes, ions, radicals or atoms. 
Reaction Kinetics 
Investigation of nonradiative recombination in semiconductors 
by photothermal displacement spectroscopy, 11:6682 (R;US) 
RECOMBINATION (GENETIC) 
See GENE RECOMBINATION 


RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECREATIONAL AREAS 
Wind Power 
Attitash wind energy conversion system. Final progress report, 
11:5171 (R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Economics 
Hazardous chemical waste abatement, reduction, reuse, and 
recycle, 11:5587 (R;US) 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REENTRY VEHICLES 
Computerized Control Systems 
MkD-Delight. Final report, 11:6880 (R;US) 
Navigation 
MkD-Delight. Final report, 11:6880 (R;US) 
REFRIGERATING MACHINERY 
Mathematical Models 
Critical survey of dynamic mathematical models of 
refrigeration systems and heat pumps. Technical memo, 
11:5570 (R;US) 
REFUSE DERIVED FUELS 
Fluidized-Bed Combustion 
Fluidized-bed combustion of RDF and biomass pellets (Refuse 
derived fuels), 11:5030 (RA;US) 
of circulating fluidized-bed boilers, 


Operating 
11:4803 (RA;US) 


staged combustion for low air emissions from 


sludge-derived fuel, 11:5029 (RA;US) 


Status of combustion system for dried sewage sludge at the 
Los Angeles HERS facility (Hyperion Energy Recovery 
System), 11:5032 (RA;US) 

REGION II 

See FEDERAL REGION I 
REGION Il 

See FEDERAL REGION III 
REGION IV 

See FEDERAL REGION IV 
REGULATING RODS 

Boron Carbides 

Behaviour of tritium in B,C absorber material, 11:5294 

(R;DE;In German) 
Design 

Development of the design of the control rods for FBR type 
reactors, 11:5297 (RA;XA;In Russian) 

Overview of Japanese control rods development program, 
11:5302 (RA;XA) 

Fabrication 

Overview of Japanese control rods development program, 

11:5302 (RA;XA) 
Materials Testing 

United States experience with LMFBR control materials 
selection, 11:5303 (RA;XA) 

Research Programs 
Development of the design of the control rods for FBR type 
reactors, 11:5297 (RA;XA;In Russian) 


United States experience with LMFBR control materials 
selection, 11:5303 (RA;XA) 
REGULATIONS 


Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 
Modifications 
Benefits to the light water reactor industry resulting from 
reduced radiological source terms, 11:5402 (R;US) 





REINFORCED CONCRETE 
Seismic Effects 
Seismic Category I Structures Program, 11:5443 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 
Meetings 


Human Reliability Analysis: session summary, 11:5395 (R;US) 


Systems Analysis 
User's manual for GRASP (Graphical Reliability Analysis 
Program), 11:5616 (R;US) 
RELIC RADIATION 
See RELICT RADIATION 
RELICT RADIATION 
Thermal microwave background radiation of the universe believed 
to date from the earliest moments of the universe. 


Map of the cosmic background radiation at 3 millimeters, 
11:6485 (J;US) 
REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 
Environmental Impact Statements 

Remedial actions at the former Vanadium Corporation of 
America uranium mill site, Durango, La Plata County, 
Colorado. Volume I. Text. Final Environmental Impact 
Statement, 11:4984 (R;US) 

Remedial actions at the former Vanadium Corporation of 
America uranium mill site, Durango, La Plata County, 
Colorado. Volume II. Appendices. Final Environmental 
Impact Statement, 11:4985 (R;US) 

RENEWABLE ENERGY SOURCES 


See also BIOMASS 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 


Demonstration 
Current alternative energy research and development in 
Illinois, June 1985, 11:5547 (R;US) 
Manuals 
Rural energy survey and profiles: Senegal. Training manual, 
11:5548 (R;US) 
Programs 


Current alternative energy research and development in 
Illinois, June 1985, 11:5547 (R;US) 
Resource Potential 
Assessment of the potential of renewable energy sources in the 


Federal Republic of Germany, 11:5545 (R;DE;In German) 
REPAIR PATHWAYS 


See BIOLOGICAL PATHWAYS 
REPROCESSING 
Computerized Control Systems 
Stack monitor for the Proof-of-Breeding Project, 11:4918 
(R;US) 


Isomer ratio calculations for neutron capture reactions on 
41m and *Am, 11:4917 (J;US) 
REPRODUCTIVE DISORDERS 
Diagnosis 


Experience with radionuclide hysterosalpingography, 11:6358 
(RA;CS;In Czech) 
REPUBLIC OF KOREA 
Continental Shelf 
Acoustostratigraphy and facies development of Quaternary 
sediments in the southeastern Yellow Sea, 11:6447 (R;KR) 
RESEARCH AND TEST REACTORS 
See also RESEARCH REACTORS 


TEST REACTORS 
TRIGA TYPE REACTORS 
Methods 


Calculation 
Benchmark revisited: the accuracy of finite difference methods 
and the potential for the use of nodal methods in the 
analyses of research and test reactors, 11:5345 (R;US) 
Dispersion Nuclear Fuels 
Reaction behavior of U/sub x/Si/sub y/ - and UsFe-Al 
dispersions, 11:5320 (RA;US) 
Fuel Cycle 
Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 
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Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 
Elements 


Fabrication of demonstration LEU fuel elements at Babcock 
and Wilcox, 11:5326 (RA;US) 

Fuel development at CERCA status of development - Sept. 
1984, 11:5325 (RA;US) 

Irradiation of MEU and LEU test fuel elements in DR 3, 
11:5365 (RA;JP) 

Irradiation testing of LEU fuels in the SILOE reactor - 
progress report, 11:5330 (RA;US) 

Irradiation performance of low-enriched uranium fuel 
elements, 11:5331 (RA;US) 

RERTR program fuel testing and demonstration - an update, 
11:5329 (RA;US) 

Some considerations about standardization, 11:5328 (RA;US) 

Some properties of U-Si alloys in the composition range UsSi 
to UsSie, 11:5321 (RA;US) 

Study of the UsOs-Al thermite reaction and strength of reactor 
fuel tubes, 11:5361 (RA;JP) 


Fuel Plates 


CERCA contribution to the RERTR program status of 
development. September 1983, 11:5362 (RA;JP) 

Postirradiation analysis of experimental uranium-silicide 
dispersion fuel plates, 11:5323 (RA;US) 

Postirradiation examination of high-U-ioaded, low-enriched 
UsOs, UAle, and UsSi test fuel plates, 11:5324 (RA;US) 

Progress report on the qualification in the reactor SILOE of 
low enriched fuels for research and test reactors, 11:5364 
(RA;JP) 

Reaction behavior of U/sub x/Si/sub y/ - and UsFe-Al 
dispersions, 11:5320 (RA;US) 

Recent status of development and irradiation performance of 
NUKEM plate type fuel elements with high uranium 
densities, 11:5327 (RA;US) 

Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:5322 (RA;US) 


Fuel Rods 


Reduced enrichment fuels for Canadian Research reactors - 
fabrication and performance, 11:5332 (RA;US) 


Irradiation 


Irradiation testing of LEU fuels in the SILOE reactor - 
progress report, 11:5330 (RA;US) 
Sources 


Neutron 


Consequences of the conversion of research reactor cores on 


experimental facilities at the example of a cold neutron 
source, 11:5341 (RA;US) 


Nuclear Fuels 


Status of the RERTR program: overview, progress and plans 
(Reduced Enrighment Research and Test Reactor), 11:5344 
(R;US) 


Performance 


Consequences of the conversion of research reactor cores on 
experimental facilities at the example of a cold neutron 
source, 11:5341 (RA;US 

Normal and abnormal conditions of operation of MPR 30 - 
BATAN, 11:5379 (RA;US) 


Reactor Accidents 


Radiological consequence analysis with HEU and LEU fuels, 
11:5390 (RA;US) 


Reactor Cores 


Conversion to low-enriched fuel in research reactors - 
of licensing in the Federal Republic of Germany, 11:5319 
(RA;US) 

Five years German AF-Program review and outlook, 11:5318 
(RA;US) 

Fuel cycle cost study with HEU and LEU fuels, 11:5335 
(RA;US) 

Mixed core conversion study with HEU and LEU fuels, 
11:5338 (RA;US) 

Remarks on the influence of enrichment reduction on fuel 
cycle costs, 11:5334 (RA;US) 

Status of reduced enrichment program for research reactor 
fuels in Japan, 11:5317 (RA;US) 

US RERTR program: overview, status and plans, 11:5316 
(RA;US) 
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Reactor Physics 
Benchmark revisited: the accuracy of finite difference methods 
and the potential for the use of nodal methods in the 
analyses of research and test reactors, 11:5345 (R;US) 
RESEARCH REACTORS 
See also DMTR REACTOR 


FNR REACTOR 
FRM REACTOR 
HFR REACTOR 
HIFAR REACTOR 
IRR-1 REACTOR 
JMTR REACTOR 
JRR-2 REACTOR 
JRR-3 REACTOR 
JRR-4 REACTOR 
KUHFR REACTOR 
KUR REACTOR 
LTIR REACTOR 
R-2 REACTOR 
ZPPR REACTOR 
Fuel Elements 
Comparison of safety parameters and transient behavior of a 10 
MW reactor with HEU and LEU fuels, 11:5439 (RA;JP) 
Status of the German AF-program, 11:5357 (RA;JP) 
Fuel Plates 
Fuel development activities of the U.S. RERTR Program, 
11:5358 (RA;JP) 
Irradiation performance on CNEA UAIsub(x) and U3Os 
miniplates, 11:5360 (RA;JP) 
Low enriched aluminide and silicide fuel element technology 
at B and W (USA), 11:5363 (RA;JP) 
Recent developments of the U.S. RERTR Program, 11:5356 
(RA;JP) 
Fuel Rods 
Advances in the manufacturing and irradiation of reduced 
enrichment fuels for Canadian research reactors, 11:5359 
(RA;JP) 
Protection 


Physical 
Inspection methods for physical protection project. Volume 1, 
No. 3. Quarterly report, September-November 1980, 11:5004 
(R;US) 
Reactor Safety 
Safety Evaluation Report related to the renewal of the 
operating license for the training and research reactor at the 
University of Lowell (Docket No. 50-223), 11:5447 (R;US) 


Recent developments of the U.S. RERTR Program, 11:5356 
(RA;JP) 


Comparison of safety parameters and transient behavior of a 10 
MW reactor with HEU and LEU fuels, 11:5439 (RA;JP) 
RESERVOIR ROCK 
Dimensions 
Determination of widths of meander-belt sandstone reservoirs 
from vertical downhole data, Mesaverde group, Piceance 
Creek basin, Colorado, 11:4848 (J;US) 
Well Logging 
Determination of widths of meander-belt sandstone reservoirs 
from vertical downhole data, Mesaverde group, Piceance 
Creek basin, Colorado, 11:4848 (J;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


MOBILE HOMES 
Gas Appliances 
Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 
Passive Solar Cooling Systems 
Complete passive solar home book, 11:5133 (B;US) 
Passive Solar Heating Systems 
Complete passive solar home book, 11:5133 (B;US) 
Solar District Heating 
Performance and operating results for the solar district heating 
plant at Lyckebo, Uppsala, Sweden, 11:5120 (RA;US) 


REVERSE-FIELD PINCH 


Soedertoern Solar District Heating Facility, 11:5123 (RA;US) 
Solar Space Heating 
Investigations on the use of solar energy for domestic heating 
with air, 11:5566 (R;DE;In German) 
Sun Shades 
Daylighting and shuttering: reflective insulating biind system 
mechanical design and preliminary performance data, 
11:5579 (BA;US) 
Thermal Energy Storage Equipment 
Field test and assessment of thermal energy storage for 
residential heating, 11:5580 (BA;US) 
RESIDENTIAL SECTOR 
Boilers 
Experience gained with high-efficiency (H.E.) boilers in the 
Netherlands, 11:4901 (RA;DE;In German) 
Energy Consumption 
Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 
the US economy, 11:5543 (R;US) 
Gas Appliances 
Low-cost self-cleaning residential gas-range oven. Annual 
report, January 1984-December 1984, 11:5569 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Combustion 
Problems at combustion of heavy fuel oils, 11:4885 (R;SE;In 
Swedish) 
RESIDUUMS 
See RESIDUAL FUELS 
RESONANCE IONIZATION MASS SPECTROSCOPY 


Ion microprobe mass spectrometry using sputtering 
atomization and resonance ionization, 11:5864 (R;US) 
Ion Microprobe Analysis 
Ion microprobe mass spectrometry using sputtering 
atomization and resonance ionization, 11:5864 (R;US) 
Sensitivity 
Ion microprobe mass spectrometry using sputtering 
atomization and resonance ionization, 11:5864 (R;US) 
RESONANCE NEUTRONS 
Cross Sections 
Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for **U, 
238UJ, 289Py, 11:6621 (RA;XA) 
RESOURCE ASSESSMENT 
Experiment Planning 
Test plan for evaluation of the low-temperature thermal 
resource in flooded underground mines, 11:5520 (R;US) 
RESOURCE DEVELOPMENT 
Education 
Western energy opportunities, problems, and policy issues, 
11:5514 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESUSPENSION 
See PARTICLE RESUSPENSION 
RETORTED SHALES 
See SPENT SHALES 
REVEGETATION 
Preferred Species 
Performance of loblolly, Virginia, and shortleaf pine on a 
reclaimed surface mine as affected by Pisolithus tinctorius 
ectomycorrhizae and fertilization, 11:4749 (R;US) 
REVERSE-FIELD PINCH 
Electric Conductivity 
Calculation of a plasma resistivity in the presence of a 
reversed-field pinch dynamo, 11:6844 (BA;US) 
Radial magnetic field measurements at the wall and correlation 
with energy flux, 11:6843 (BA;US) 
Magnetic Fields 
Radial magnetic field measurements at the wall and correlation 
with energy flux, 11:6843 (BA;US) 





Magnetic Flux 
Calculation of a plasma resistivity in the presence of a 
reversed-field pinch dynamo, 11:6844 (BA;US) 
RF SYSTEMS 
Hazards 
Hazards from radio-frequency and laser equipment in the 
manufacture of a-Si photovoltaic cells, 11:5048 (R;US) 
RHENIUM 


Hydrodynamics and mass transfer in a porous-wall channel, 
11:6018 (J;US) 
RHENIUM 185 TARGET 
Alpha Reactions 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
Proton Reactions 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
RHEOLOGY 
Linear viscoelastic material mode for SANCHO, 11:5805 
(R;US) 
RHINE RIVER 
Waiter Pollution 
Mercury, lead and cadmium levels in the back muscles of 
roach (Rutilus rutilus) of the northern Upper Rhine as a 
function of water level and season, 11:6433 (R;DE;In 
German) 
RHODAMINES 
Fluorescence 


High-pressure studies of rotational reorientation dynamics: The 
role of dielectric friction, 11:5889 (J;US) 

Time-resolved measurements of the fluorescence of rhodamine 
B on semiconductor and glass surfaces, 11:5912 (J;US) 


Mutagen Screening 
Evaluation of laser dye mutagenicity 
Ames/Salmonella 


microsome test, 11 mas ¢ (J;US) 
RHODIUM 96 
De-Excitation 
Gamow-Teller transitions in the *Pd -> "Rh decay, 11:6590 
(R;DE) 
RHODIUM HYDRIDES 
Crystal-Phase Transformations 
Differential scanning calorimetry studies of amorphous 
ZrsPdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
Stability 
Differential scanning calorimetry studies of amorphous 
Zr2PdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
RHODOPSIN 
Molecular Structure 
Structural changes in bacteriorhodopsin during the M state of 
the photocycle, 11:6337 (RA;US) 
RHYOLITES 
Age Estimation 
Studies of Tschicoma andesites and dacites, and of rocks 
previously categorized as El Rechuelos rhyolites, 11:6467 
(RA;US) 
RICE 
Production 
Sprinkler irrigation as an energy- and water-saving approach to 
rice production and management of riceland pests. Technical 
report, 11:5612 (R;US) 
RICHLAND FFIF REACTOR 
See FFTF REACTOR 
RIDESHARING 
See VANPOOLING 
RIEMANN WAVES 
See SHOCK WAVES 


See RESONANCE IONIZATION MASS SPECTROSCOPY 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
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RISK ASSESSMENT 
Evaluations and utilizations of risk importances, 11:5474 
(R;US) 
Computerized Simulation 
EFFECTS: documentation and verification for a BEIR III 
cancer risk model based on age, sex, and population 
dynamics for BIOTRAN, 11:6394 (R;US) 
Seismic Effects 
Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 


See also COLUMBIA RIVER 
MISSISSIPPI RIVER 
RHINE RIVER 


Isotope Ratio 
Isotope techniques in catchment behaviour studies with 
particular emphasis on snowmelt runoff investigations. Final 
for the period 15 December 1978-31 March 1982, 
11:6276 (R;XA) 
Water Chemistry 
Ionic strength effects on natural water chemistry, 11:6289 
(RA;US) 
Water Quality 
Water quality of North Carolina streams. Chapter E, 11:6301 
(R;US) 
ROBOTS 
Navigation 
Robot navigation algorithms using learned spatial graphs, 
11:5924 (R;US) 
Uses 
Allocation of tasks to robots for improved safety, 11:6032 


Coring technologies for scientific drilling projects: an 
overview, 11:5941 (R;US) 
ROCK DRILLING 
Simulation 
Thermal response of polycrystalline diamond compact cutters 
under simulated downhole conditions, 11:4857 (J;US) 


Equipment 
Focused Shock Drilling Exploratory Research Program. 
Technical progress report, March 1-September 30, 1985, 
11:5937 (R;US) 
Research Programs 
Focused Shock Drilling Exploratory Research Program. 
Technical progress report, March 1-September 30, 1985, 
11:5937 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 


General theory for dynamic instability of the SSME LOX 
posts (Space shuttle main engine liquid oxygen), 11:6004 
(R;US) 

ROCKETS 
Air Transport 

Transport assessment and cost analysis of the shipment of M55 
rockets to possible disposal sites. M55 rocket disposal 
program study: M55-CD-1, 11:6184 (R;US) 

Computer-Aided Design 
RD, a program for automated rocket design, 11:5926 (R;US) 
Rail 


Transport assessment and cost analysis of the shipment of M55 
rockets to possible disposal sites. M55 rocket disposal 
program study: MS5-CD-1, 11:6184 (R;US) 

Road Transport 

Transport assessment and cost analysis of the shipment of M55 
rockets to possible disposal sites. M55 rocket disposal 
program study: M55-CD-1, 11:6184 (R;US) 

ROD DROP ACCIDENTS 
Effects of rod worth and drop speed on the BWR off-center 
rod drop accident, 11:5392 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
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ROLLING 
Computer-Aided Manufacturing 
Simulation and analysis of the three-roll seamless steel 
tubemaking process, 11:5626 (R;US) 
Process Control 
Automatic surface inspection system for flat rolled steel, 
11:5629 (R;US) 
Identification of nonlinear nondynamic systems with 
application to a hot steel rolling mill, 11:5630 (R;US) 
Investigation of the bad shape of sheet in cold rolling and a 
method of control by computer, 11:5625 (R;US) 
Self-tuning controller for rolling mill processes. Interim 
progress report, 11:5597 (R;US) 
Technology Assessment 
Investigation of the bad shape of sheet in cold rolling and a 
method of control by computer, 11:5625 (R;US) 
ROOFS 
Manufacturing 
Aluminum roofing chip system. Technical report, 1st quarter, 
July-September 1985, 11:5560 (R;US) 
Testing 
Aluminum roofing chip system. Technical report, 1st quarter, 
July-September 1985, 11:5560 (R;US) 
ROTARY SEPARATOR TURBINES 
Performance Testing 
Field testing of a biphase rotary separator turbine for 
concentration of indusrial process fluids. Task IV. Technical 
progress report No. 22, 14 September 1985-18 October 1985, 
11:5588 (R;US) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RPL DOSEMETERS 
Performance 
Operation GREENHOUSE. Scientific Director's report. 
Annex 5.1 - Annex a. Alkali halide and phosphate glass 
radiological casualty dosimeters, 11:6172 (R;US) 
RUBIDIUM 82 
Uptake 
Verification of rubidium-82 for heart studies, 11:6395 (RA;US) 
RUBIDIUM CHLORIDES 
Osmosis 
isopiestic determination of the osmotic and activity coefficients 
of aqueous MnClz, MnSQ,, and RbCl at 25°C, 11:5510 
(J;US) 
Thermodynamic Activity 
Isopiestic determination of the osmotic and activity coefficients 
of aqueous MnClz, MnSO«, and RbCI at 25°C, 11:5510 
G;US) 


Rural energy survey and profiles: Senegal. Training manual, 
11:5548 (R;US) 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
RUTHENIUM 106 
Radioecological Concentration 
Preliminary study of the role of aerosols in the transfer of 
certain radionuclides from the marine environment to the 
land environment, 11:6251 (TJ;GB) 
RUTHENIUM OXIDES 
Chemical Composition 
Neutron diffraction investigation of ordered oxygen vacancies 
in Pb,RuzO/sub 6.5/, 11:5802 (J;US) 
Crystal Structure 
Neutron diffraction investigation of ordered oxygen vacancies 
in Pb,RuzO/sub 6.5/, 11:5802 (J;US) 
RUTILE 
Permeability 
Protons and deuterons in crystalline oxides. I. Diffusion and its 
influence in the fusion energetic systems, 11:5788 (J;ES;In 
Spanish) 


S PROCESS 
Shell Models 
Shell-model calculations of beta-decay rates for s- and r- 
process nucleosyntheses, 11:6482 (R;US) 
SACCHAROMYCES CEREVISIAE 
DNA Repair 
DNA-binding proteins and Rec-gene mutants in 
Saccharomyces cerevisiae, 11:6347 (RA;US) 
DNA-Cloning 
Cloning of the rad50 gene and of an allele-specific suppressor 
of rad50, 11:6349 (RA;US) 
Gene Recombination 
Genetic recombination in Saccharomyces cerevisiae: coincident 
heteroallelic recombination and properties of REC gene 
mutants, 11:6346 (RA;US) 


Meiotic recombination in yeast, 11:6348 (RA;US) 
Gene Repressors 
Fusion of the rad54 coding region to the GAL1 promoter, 
11:6412 (RA;US) 
Genes 
Fusion of the rad54 coding region to the GAL1 promoter, 
11:6412 (RA;US) 
Studies of the structure and regulation of the yeast RAD5S4 
and RADS52 genes, 11:6411 (RA;US) 
Genetic Radiation Effects 
Studies of the structure and regulation of the yeast RAD54 
and RADS2 genes, 11:6411 (RA;US) 
Genetics 
Fip* -dependent loss of 2. DNA in rad52-1 and rad52- 
disruption strain, 11:6374 (RA;US) 


Meiotic recombination in yeast, 11:6348 (RA;US) 
Mutants 
DNA-binding proteins and Rec-gene mutants in 
Saccharomyces cerevisiae, 11:6347 (RA;US) 
Radiosensitivity 
Characterization of RADSS, 11:6413 (RA;US) 
SAFEGUARDS 
Multi-Channel Analyzers 
Applications of a portable MCA in nuclear safeguards, 11:4997 
(R;US) 
Risk Assessment 
Measures of safeguards risk employing PRA (MOSREP): a 
methodology for estimating risk impacts of safeguards 
measures, 11:5007 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALICYLIC ACID 
Solvent Properties 
Solubilities of toluene and n-octane in aqueous 
and surfactant solutions, 11:4882 (J;US) 
SALINE ZONE 
See OIL SHALES 
SALT DEPOSITS 


protosurfactant 


Quarterly Geotechnical Field Data Report, 11:4964 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4968 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4969 (R;US) 
Deformation 
Quarterly geotechnical field data report, 11:4967 (R;US) 
Quarterly geotechnical field data report, 11:4971 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4964 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4968 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4969 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4970 (R;US) 
Radioactive Waste Disposal 
General view on the radiolysis and hydrolysis of brine in the 
context of direct ultimate storage of spent nuclear fuel in salt 
domes, 11:4944 (R;DE;In German) 





SALT DEPOSITS 
Radioactive Waste Disposal 


Quaternary-geological results and problems of the Gorleben 
project for final storage of radioactive waste, 11:4943 
(R;DE;In German) 

Shaft Excavations 
Quarterly geotechnical field data report, 11:4967 (R;US) 
Quarterly geotechnical field data report, 11:4971 (R;US) 
Strairs 


Quarterly geotechnical field data report, 11:4967 (R;US) 
Quarterly geotechnical field data report, 11:4971 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4970 (R;US) 
Stresses 
Quarterly geotechnical field data report, 11:4967 (R;US) 
Quarterly geotechnical field data report, 11:4971 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4964 (R;US) 
Quarterly Geotechnical Field Data Report, 11:4970 (R;US) 
Thermai Conductivity 
Thermal conductivity of Permian Basin embedded salt at 
élevated pressure, 11:4981 (BA;US) . 
SALTS 
Use specific salts whenever possible 
See also MOLTEN SALTS 
X-Ray Fluorescence Analysis 
Energy-dispersive XRF analysis of intact salt drill cores, 
11:5875 (BA;US) 
SAMARIUM 


Investigation of thermochromatographic behaviour of rare 
earth dichlorides, 11:5873 (R;SU;In Russian) 
Neutron 
Experimental determination of anomalous scattering lengths of 
samarium for thermal neutrons, 11:6654 (J;US) 
Thermochroma: 
Investigation of thermochromatographic behaviour of rare 
earth dichlorides, 11:5873 (R;SU;In Russian) 
SAMARIUM 152 
Mass Spectra 
Ion microprobe mass spectrometry using sputtering 
atomization and resonance ionization, 11:5864 (R;US) 
Resonance Ionization Mass Spectroscopy 
Sputter atomization/resonance ionization mass spectrometry 
for high sensitivity isotopic analysis, 11:6510 (R;US) 


Sputter atomization/resonance ionization mass spectrometry 
for high sensitivity isotopic analysis, 11:6510 (R;US) 
SAMPLING 
Mathematical Models 
Sample size required to be sure that an increase of percent 
defectives by a factor F will be labelled “significant” in 90% 
of the cases, 11:6866 (R;BE) 
SAN ONOFRE-1 REACTOR 
San Clemente, California, USA 
Radioactive Effluents 
Technical evaluation of RETS-required reports for San Onofre 
Nuclear Generating Station, Unit 1, for 1983 (Radiological 
effluent technical specifications), 11:5309 (R;US) 
SAN ONOFRE-2 REACTOR 
San Clemente, California, USA 
Radioactive Effluents 
Technical evaluation of RETS-required reports for San Onofre 
Nuclear Generating Station, Units 2 and 3, for 1983 
(Radiological effluent technical specifications), 11:5310 
(R;US) 
SAN ONOFRE-3 REACTOR 
San Clemente, California, USA 
Radioactive Effluents 
Technical evaluation of RETS-required reports for San Onofre 
Nuclear Generating Station, Units 2 and 3, for 1983 
(Radiological effluent technical specifications), 11:5310 
(R;US) 
SAND 


Age Estimation 
Dating pleistocene fossil coastal sand dunes by 
thermoluminescence, 11:6444 (R:BR) 
SANDSTONES 
Hydraulic Conductivity 
Fluid flow in cracks as related to low-permeability gas sands, 
11:4886 (J;US) 


ERA-11/3 / 1928 


SANITARY LANDFILLS 
Chlorinated Aromatic Hydrocarbons 

Ambient monitoring for PCB near three landfills in the 
Bloomington, Indiana area. Final report, August 1982-July 
1984, 11:6254 (R;US) 

SAPHIR REACTOR 
Loss of Coolant 

Results of the mockup experiment on partial LOCA, 11:5389 

(RA;US) 
Reactor Safety 
Results of the mockup experiment on partial LOCA, 11:5389 
(RA;US) 
SATELLITES 
Orbits 
Moon base/Mars base transportation depot, 11:6480 (R;US) 
SAVANNAH RIVER PLANT 
Buildings 

Tornado risk analysis at Savannah River Plant using 
windspeed damage thresholds and single building strike 
frequencies, 11:6031 (R;US) 

Environmental Effects 

Comprehensive cooling water study annual report. Volume VI: 
lower food chain communities, Savannah River Plant, 
11:6309 (R;US) 

Comprehensive cooling water study annual report. Volume III: 
water quality, Savannah River Plant, 11:6297 (R;US) 

Comprehensive cooling water study annual report. Volume V: 
wetland plant communities, Savannah River Plant, 11:6308 
(R;US) 

Comprehensive cooling water study annual report. Volume X: 
endangered species, Savannah River Plant, 11:6313 (R;US) 

Comprehensive cooling water study annual report. Volume 
VIII: semi-aquatic vertebrates, Savannah River Plant, 
11:6311 (R;US) 

Comprehensive cooling water study annual report. Volume 
VII: fish communities, Savannah River Plant, 11:6310 
(R;US) 

Comprehensive cooling water study annual report. Volume IV: 
radionuclide and heavy metal transport, Savannah River 
Plant, 11:6304 (R;US) 

Comprehensive cooling water study annual report. Volume XI: 
ecology of Par Pond, Savannah River Plant, 11:6314 (R;US) 

Environmental Impacts 

Comprehensive cooling water study annual report. Volume IX: 

waterfowl, Savannah River Plant, 11:6312 (R;US) 
High-Level Radioactive Wastes 
Large scale densification of a nuclear waste ceramic by hot 
isostatic pressing, 11:5800 (J;US) 
Ponds 
Historic macrophyte development in Par Pond, 11:6316 (R;US) 
Radioactive Effluents 

Comprehensive cooling water study annual report. Volume IV: 
radionuclide and heavy metal transport, Savannah River 
Plant, 11:6304 (R;US) 

Radioactive Waste Management 

Savannah River Interim Waste Management Program Plan - 

FY 1986, 11:4940 (R;US) 
Radioactive Waste Processing 

Advancing methods for high level waste solidification at 
Savannah River, 11:4974 (J;GB) 

Savannah River Plant 200 Area technical manual. Part SP. 
Processing of Np**” and Pu’, 11:4942 (R;US) 

Radioactive Waste Storage 

Large scale densification of a nuclear waste ceramic by hot 

isostatic pressing, 11:5800 (J;US) 
Reactor Cooling Systems 

Comprehensive cooling water study annual report. Volume II: 
introduction and site description, Savannah River Plant, 
11:6296 (R;US) 

Safeguards 

Uranium determination on-line using Remote Fiber 

Fluorimetry, 11:5867 (R;US) 
SAVONIUS ROTORS 
Fabrication 

Construction manual of a small Savonius type windmill, 

11:5177 (R;IN) 
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SCANDIUM 
Hydrodynamics 
Hydrodynamics and mass transfer in a porous-wall channel, 
11:6018 (J;US) 
Transfer 


Hydrodynamics and mass transfer in a porous-wall channel, 
11:6018 (J;US) 
SCANDIUM COMPOUNDS 
See also SCANDIUM OXIDES 
Bond 
Neutron diffraction studies of CeVO.,PrVO,, and ScVO,, 
11:5856 (J;US) 
Crystal Structure 
Neutron diffraction studies of CeVO.,PrVO,, and ScVO,, 
11:5856 (J;US) 
SCANDIUM OXIDES 
Electric Conductivity 
Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 
Properties 


Electrical transport properties of gadolinium scandium gallium 
garnet, 11:5846 (J;GB) 
SCHEDULES 
Design 
Production control strategy for hierarchical multi-objective 
scheduling with specific application to steel manufacture, 
11:5636 (R;US) 
Implementa**on 
Production control strategy for hierarchical multi-objective 
scheduling with specific application to steel manufacture, 
11:5636 (R;US) 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR REACTOR 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCIENTIFIC PERSONNEL 
Directories 
High energy physicists and graduate students. 1985 Census, 
11:6532 (R;US) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
Performance 
Majority-logic NE-110 detector for keV neutrons, 11:6546 
G;US) 
Quantum Efficiency 
Majority-logic NE-110 detector for keV neutrons, 11:6546 
(J;US) 
Response Functions 
Resolution and linearity of Anger-type neutron-position 
detectors as simulated with different signal processing and 
optics, 11:6134 (J;US) 
Spatial Resolution 
Resolution and linearity of Anger-type neutron-position 
detectors as simulated with different signal processing and 
optics, 11:6134 (J;US) 
TION DETECTORS 
See SCINTILLATION COUNTERS 
G 


Determining oviduct obstruction using sup(99m)Tc- 
pertechnetate; calculation and comparison of radiation 
burden in radioisotope and X-ray examinations, 11:6357 
(RA;CS;In Czech) 


See EYES 
SCOTLAND 

See UNITED KINGDOM 
SCRUBBERS 

See also DRY SCRUBBERS 


SECONDARY COOLANT CIRCUITS 
Water Chemistry 


Cost Benefit Analysis 
Ter years’ experience with scrubber costs, 11:5211 (BA;US) 
Performance 
Additive effects on scrubber chemistry, 11:5189 (RA;US) 
Desulfurization of 10-ton retort off-gas using a Venturi 
scrubber, 11:4912 (R;US) 
SEA BED 
Radioactive Waste Disposal 
Subseabed Disposal Project chemical response studies. Annual 
report, October 1982-September 1983, 11:4950 (R;US) 
SEA LEVEL 
Meetings 
Glaciers, ice sheets, and sea level: effect of a CO2-induced 
climatic change, 11:6295 (R;US) 
SEAS 
See also ATLANTIC OCEAN 
Gas Flow 
Ionic strength, solubility, and gas exchange across the sea 
surface, 11:6290 (RA;US) 
Tonization 
Ionic strength, solubility, and gas exchange across the sea 
surface, 11:6290 (RA;US) 
Methyl Iodide 
Comparison of photolysis and substitution decomposition rates 
of methyl iodide in the ocean, 11:6281 (RA;US) 
Organic Matter 
Nature and cycling of dissolved organic matter in the upper 
ocean, 11:6286 (RA;US) 
Solubility 
Ionic strength, solubility, and gas exchange across the sea 
surface, 11:6290 (RA;US) 
Water Chemistry ; 
Ionic strength effects on natural water chemistry, 11:6289 
(RA;US) 
Ionic strength, solubility, and gas exchange across the sea 
surface, 11:6290 (RA;US) 
SEAWATER 
Carbony! Radicals 
Production of low molecular weight carbonyls by 
photochemical oxidation in seawater: possible role of 
photosensitizers, 11:6287 (RA;US) 
Corrosive Effects 
Influence of small alloying additions on the corrosion 
behaviour of steel. Concluding report, 11:5676 (R;SE;In 
Swedish) 
Photochemical Reactions 
Production of low molecular weight carbonyls by 
photochemical oxidation in seawater: possible role of 
photosensitizers, 11:6287 (RA;US) 
Photosensitivity 
Production of low molecular weight carbonyls by 
photochemical oxidation in seawater: possible role of 
photosensitizers, 11:6287 (RA;US) 
Radicals 
Formation and decay of secondary radicals derived from 
seawater, 11:6292 (RA;US) 
Radioactivity 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Radionuclide Migration 
Proceeding of international symposium on the behaviour of 
long-lived radionuclides in the marine environment, 11:6305 


(R;LU) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Water Chemistry 
Organic impurity transport in PWR secondary systems. Final 
report, 11:5233 (R;US) 





SECONDARY RECOVERY 
See ENHANCED RECOVERY 

SECONDARY STANDARD DOSIMETRY LABORATORIES 
See SSDL 

SECURITY PERSONNEL 


Training 
Guard Training and Qualification Procedures. Alternative 
i ion strategies for full implementation. Volume 3, 
11:5005 (R;US) 
Guard training and qualification procedures. Guard training 
and qualification inspection methods. Final report. Volume 
IV, 11:5006 (R;US) 
SEDIMENTS 
Chemical Reactions 
Subseabed Disposal Project chemical response studies. Annual 
report, October 1982-September 1983, 11:4950 (R;US) 
Environmental Transport 
Performance testing of the sediment-contaminant transport 
model, SERATRA, 11:6302 (BA;US) 
Radioactivity 
Measurement of long-lived radionuclides in the Atlantic related 
to deep-sea disposal of radioactive wastes. Part of a 
coordinated programme on behaviour of long-lived 
radionuclides released from deep-ocean dumping activities. 
Final report for the period 15 February 1982-30 November 
1984, 11:6306 (R;XA) 
Radionuclide Migration 
Proceeding of international symposium on the behaviour of 
long-lived radionuclides in the marine environment, 11:6305 
(R;LU) 
Subseabed Disposal Project chemical response studies. Annual 
report, October 1982-September 1983, 11:4950 (R;US) 
SEISMIC ARRAYS 
Networks 
PASSCAL Field Data Management Plan (PFDMP), 11:6878 
(R;US) 
SEISMIC EFFECTS 
Research Programs 
Design of piping systems and their supports, 11:5414 (RA;US) 
EPRI research on nuclear power plant seismic design, 11:5421 
(RA;US) 
NRC Seismic Design Margins Program Plan, 11:5420 (RA;US) 
Risk Assessment 
Fracture mechanics evaluation of reactor piping reliability. II: 
simulation of pipe fracture probability, 11:5487 (R;US) 
Probabilistic assessment of the primary-coolant-loop pipe- 
fracture due to fatigue crack growth for a PWR plant, 
11:5488 (R;US) 
Soil-Structure Interactions 
Influence of soil conditions on nonlinear structure response, 
11:5412 (RA;US) 
SEISMIC SURVEYS 


Effects of a rectangular cavity on a subsurface layer using 
elastic finite-difference modeling: implications for seismic 
determination of gasification cavities, 11:4716 (J;US) 

SEMICOKE 
Electron Microscopy 

Electron optical and IR spectroscopic investigation of coal 

carbonization, 11:4719 (BA;US) 
Infrared Spectra 
Electron optical and IR spectroscopic investigation of coal 
carbonization, 11:4719 (BA;US) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
Directional Radiation Detectors 
Solid state directional gamma detector, 11:6119 (R;US) 
Pyroelectric Effect 

Radiation measurements using filtered pyroelectric detectors 
on PLT during LH current drive, ICRF and NB heating, 
11:6742 (BA;US) 

SEMICONDUCTOR LASERS 
Electrical Properties 

Investigation of planar stripe-geometry lasers based on 

AlGaAs-GaAs, 11:5996 (J;US) 
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Emission Spectra 
Investigation of injection lasers at the Physics Institute of the 
Academy of Sciences (FIAN), 11:5995 (J;US) 
Fabrication 
Direction heterolasers based on GalnPAs/InP, 11:5994 (J;US) 
Heterojunctions 
Direction heterolasers based on GalnPAs/InP, 11:5994 (J;US) 
Investigation of injection lasers at the Physics Institute of the 
Academy of Sciences (FIAN), 11:5995 (J;US) 
Operation 
Investigation of planar stripe-geometry lasers based on 
AlGaAs-GaAs, 11:5996 (J;US) 
Performance 
Investigation of planar stripe-geometry lasers based on 
AlGaAs-GaAs, 11:5996 (J;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Chemical Reactions 
Electron microscopy of reactions on compound semiconductor 
surfaces, 11:5827 (R;US) 
Crystal Defects 
Defects in semiconductors, 11:5815 (RA;BR;In Portuguese) 
Interfaces 
Electron microscopy of reactions on compound semiconductor 
surfaces, 11:5827 (R;US) 
Meetings 
Third annual review of materials research conference. Chicago 
section of TMS-AIME. Abstracts, 11:5660 (R;US) 
Photoacoustic Spectroscopy 
Spatially-resolved investigation of transport in semiconductors: 
a photothermal deflection approach, 11:6681 (R;US) 


Solid spectroscopy: semiconductors, 11:5813 (RA;BR;In 
Portuguese) 


Spatially-resolved investigation of transport in semiconductors: 
a photothermal deflection approach, 11:6681 (R;US) 
Recombination 
Investigation of nonradiative recombination in semiconductors 
by photothermal displacement spectroscopy, 11:6682 (R;US) 
SEMICONDUCTOR SWITCHES 
Photoconductivity 
Modeling on-resistance for silicon photoconductive switching 
devices, 11:6038 (R;US) 
SEMINAL VESICLES 
See MALE GENITALS 
SENEGAL 
Rural Areas 
Rural energy survey and profiles: Senegal. Training manual, 
11:5548 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSE ORGANS DISEASES 
Radioinduction 
Precision high-dose radiotherapy with helium-ion beams: 
treatment of malignant tumors in humans, 11:6399 (RA;US) 
SEPARATION EQUIPMENT 
Design 
Isotope separation apparatus and method, 11:5012 (P;US) 
SEPARATION PROCESSES 


See also CHROMATOGRAPHY 
DISTILLATION 
REPROCESSING 


Membranes 
Inorganic membrane technology, 11:5868 (R;US) 
Research Programs 


Interphase transport and multistage separations. Progress 
report, September 1, 1984-June 30, 1985, 11:6008 (R;US) 
SEWAGE SLUDGE 
Fluidized-Bed Combustion 
Status of combustion system for dried sewage sludge at the 
Los Angeles HERS facility (Hyperion Energy Recovery 
System), 11:5032 (RA;US) 
SHALE OIL 
Arsenic Compounds 
Speciation of inorganic arsenic and organoarsenic compounds 
in fossil-fuel precursors and products, 11:6474 (R;US) 
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Purification 
Removal of arsenic compounds from petroliferous liquids, 
11:4861 (P;US) 
Recovery 
Use of supercritical fluid extraction for development of a 
single-step method for removal of shale oil from Green 
River oil shale, 11:4908 (R;US) 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
Quantum Chromodynamics 
Application of QCD in nuclear structure, 11:6624 (R;IT) 
Quark-Quark Interactions 
Application of QCD in nuclear structure, 11:6624 (R;IT) 
SHIPS 
See also TANKER SHIPS 
Accidents 
Grounding of Eira at Kvarken. Report on the pulling out of 
oil-damage group, 11:4876 (R;SE;In Swedish) 
Ss 


ystems 
Digital control of the steam propulsion system of a naval 
vessel. Final report, July 1, 1966-June 30, 1968 and Eighth 
quarterly report, April 1, 1968-June 30, 1968, 11:5624 (R;US) 
SHOCK WAVES 
See also DETONATION WAVES 
Measuring Instruments 
Instrumentation techniques for monitoring shock and 
detonation waves, 11:4907 (R;US) 
SHORT WAVE RADIATION 
Critical Field 
High field RF superconductivity: to pulse or not to pulse?, 
11:5965 (J;US) 
SHRIMP 
Habitat 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico). White 
shrimp, 11:6269 (R;US) 
Life Cycle 
Species profiles: life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico). White 
shrimp, 11:6269 (R;US) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA-1385 RESONANCES 


Photoproduction 
Inclusive photoproduction of strange baryons at 20 GeV, 
11:6539 (J;US) 
SIGNALS 
Electric Cables 
Signal line cable evaluation, 11:6034 (R;US) 


Recombination 
Evidence for room temperature tunneling recombination in 
amorphous silicon, 11:5828 (R;US) 
SILICA 
Physical Radiation Effects 
Pulsed laser damage to optical fibers, 11:5837 (J;US) 
Thermal Conductivity 
Insulations with low thermal conductivity, 11:5792 (BA;US) 
SILICATES 
See also GARNETS 
Phase Transformations 
Sol-gel transition in simple silicates III. Structural studies 
during densification, 11:5830 (R;US) 
Uses 
Silicates and silicones. Compounds for the future, 11:5775 
(R;SE) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Carrier Density 
Density and carrier absorption in a-Si:H, 11:5065 (RA;DE;In 
German) 
Crystal Defects 
Defects in semiconductors, 11:5815 (RA;BR;In Portuguese) 


SILICON ALLOYS 
Quantitative Chemical Analysis 


Doping 
Development of sputtered amorphous Si:H films with regard 
to photovoltaic applications, 11:5068 (RA;DE;In German) 
Plasmachemical preparation and doping of amorphous silicon, 
11:5067 (RA;DE;In German) 


Crystallization 
Crystallisation of solar silicon by means of controlled 
solidification, 11:5057 (RA;DE;In German) 
Some applications of cold crucible technology for silicon 
photovoltaic material preparation, 11:5083 (J;US) 
Czochralski Method 
Crystallographic growth forms of silicon on a free melt 
surface, 11:5841 (J;US) 
Dislocations 
Electrical properties of dislocations and point defects in 
plastically deformed silicon, 11:5835 (J;US) 


Conductivity 
Electrical properties of dislocations and point defects in 
plastically deformed silicon, 11:5835 (J;US) 
Ion Implantation 
Damage nucleation in Si during ion irradiation, 11:5817 (R;US) 
Thermal annealing of Si-N ion bands in nitrogen- 
implanted silicon, 11:5839 (J;US) 
Transient enhanced diffusion and gettering of dopants in ion 
implanted silicon, 11:5818 (R;US) 
Nitration 
Thermal annealing of Si-N absorption bands in nitrogen- 
implanted silicon, 11:5839 (J;US) 


Chemistry of grain boundary and bulk hydrogen in polysilicon, 
11:5074 (R;US) 
Point Defects 
Electrical properties of dislocations and point defects in 
plastically deformed silicon, 11:5835 (J;US) 


Carbothermic manufacture of solar silicon with high-purity 
basic materials, 11:5059 (RA;DE;In German) 
Recombination 
Evidence for room temperature tunneling recombination in 
amorphous silicon, 11:5828 (R;US) 


Hydrometallurgical purification of raw silicon, 11:5056 
(RA;DE;In German) 


Development of sputtered amorphous Si:H films with regard 
to photovoltaic applications, 11:5068 (RA;DE;In German) 
Vapor Deposited Coatings 
Growth and characterization of GaAs/Ge epilayers grown on 
Si substrates by molecular beam epitaxy, 11:5832 (J;US) 
SILICON 28 BEAMS 
RBE 

Induction of gene expression in mammalian cells by heavy 
ions, 11:6410 (RA;US) 

Radioprotection of mouse colony forming units-spleen (CFU- 
S) against heavy charged particle damage by WR 2721, 
11:6402 (RA;US) 

Test for micronuclei induction in rat rhabdomyosarcoma 
tumors after irradiation with x rays and heavy charged 
particles, 11:6403 (RA;US) 

SILICON 29 
Nuclear Magnetic Resonance 

2°Si nuclear magnetic resonance study of plasma-polymerized 

hexamethyldisiloxane, 11:5809 (J;US) 
SILICON ALLOYS 
Nucleation 

The early stage of gamma prime 

silicon alloy, 11:5728 (J;US) 
Physical Radiation Effects 

Tensile properties of several vanadium alloys after irradiation 

in FFTF, 11:6777 (RA;US) 


precipitation in a nickel- 


The early stage of gamma prime precipitation in a nickel- 
silicon alloy, 11:5728 (J;US) 
Quantitative Chemical Analysis 
Low atomic number elemental analysis (EDX-ELS) and 
radioactive specimen techniques, 11:6807 (RA;US) 





carbide: II, chemically vapor deposited, 11:5736 (J;US) 
Corrosion 
Behavior of tubular ceramic heat exchanger materials in basic 
coal ash from coal-oil-mixture combustion, 11:5795 (J;BE) 
Corrosion behavior of SiC under simulated slagging gasifier 
conditions, 11:4711 (J;US) 


Kinetics and mechanisms of high-temperature creep in silicon 
carbide: II, chemically vapor deposited, 11:5736 (J;US) 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 
Flexural Strength 
Development of SiC-whisker-reinforced ceramics, 11:5786 
(J;BE) 
Fracture 


Properties 
High temperature behavior of pressureless-sintered SiC in a 
steel soaking pit environment, 11:5796 (J;BE) 
Hot Pressing 
Development of SiC-whisker-reinforced ceramics, 11:5786 
(J;BE) 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 
Ton Implantation 
Damage accumulation in ceramics during ion implantation, 
11:5774 (R;US) 
Nucleation 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 
Physical Radiation Effects 
Irradiation performance of pyrolytic silicon carbide coatings 
on fissile fuel particles, 11:5799 (BA;US) 
Pressure Effects 
Viscous cavity growth in ceramics under compressive loads, 
11:5794 (J;US) 


High temperature behavior of pressureless-sintered SiC in a 
steel soaking pit environment, 11:5796 (J;BE) 
Stress Analysis 
Kinetics and mechanisms of high-temperature creep in silicon 
carbide: II, chemically vapor deposited, 11:5736 (J;US) 
Temperature Effects 
High temperature behavior of pressureless-sintered SiC in a 
steel soaking pit snvironment, 11:5796 (J;BE) 
Kinetics.and mechanisms of high-temperature creep in silicon 
carbide: II, chemically vapor deposited, 11:5736 (J;US) 
Vapor Deposited Coatings 
Irradiation performance of pyrolytic silicon carbide coatings 
on fissile fuel particles, 11:5799 (BA;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILANES 


Silicates and silicones. Compounds for the future, 11:5775 
(R;SE) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Annealing 


Thermal annealing of Si-N absorption bands in nitrogen- 
implanted silicon, 11:5839 (J;US) 


The influence of deposition conditions on hydrogen bond 
configuration and trap sites in sputtered SisN,, 11:6041 
(J;US) 

Infrared Spectra 

Thermal annealing of Si-N absorption bands in nitrogen- 

implanted silicon, 11:5839 (J;US) 


i ion of the silicon nitride inversion-layer solar cell, 
11:5061 (RA;DE;In German) 
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The influence of deposition conditions on hydrogen bond 
configuration and trap sites in sputtered SisNs, 11:6041 
(J;US) 

Wear 7 

Unlubricated sliding wear of partially stabilized zirconia, 

toughened alumina, and silicon nitride, 11:5666 (R;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Phase Transformations 
Sol-gel transition in simple silicates III. Structural studies 
during densification, 11:5830 (R;US) 
SILICON SOLAR CELLS 
Computerized Simulation 
High-efficiency silicon solar-cell design evaluation and 
sensitivity analysis, 11:5051 (R;US) 
Crystal Growth Methods 
Manufacture of Si-strip and Si-sheet with rapid throughput, 
11:5060 (RA;DE;In German) 


Research on the basic understanding of high efficiency in 
silicon solar cells. Final report, 1 December 1982-30 
November 1984, 11:5076 (R;US) 


Characterization of high-efficiency silicon solar cells, 11:5081 
(J;US) 

Pin solar cells of amorphous silicon, 11:5063 (RA;DE;In 
German) 

Thin-layer solar cells made of amorphous silicon, 11:5064 
(RA;DE;In German) 

Electrical Properties 

Characterization of high-efficiency silicon solar cells, 11:5081 

G;US) 


Epitaxial silicon solar cells, a way of solving the question of 
economically efficient manufacturing, 11:5062 (RA;DE;In 
German) 

Fabrication 

Development of high-efficiency solar cells on silicon web. 
Sixth quarterly progress report, July-September 1985, 
11:5053 (R;US) 

Research on the basic understanding of high efficiency in 
silicon solar cells. Final report, 1 December 1982-30 
November 1984, 11:5076 (R;US) 

Some applications of cold crucible technology for silicon 
photovoltaic material preparation, 11:5083 (J;US) 

Hazardous Materials 

Characterization of gas hazards in the manufacture of a-Si 

photovoltaic cells, 11:5049 (R;US) 
Manufacturing 

Characterization of gas hazards in the manufacture of a-Si 
photovoltaic cells, 11:5049 (R;US) 

Development of sputtered amorphous Si:H films with regard 
to photovoltaic applications, 11:5068 (RA;DE;In German) 

Hazards from radio-frequency and laser equipment in the 
manufacture of a-Si photovoltaic cells, 11:5048 (R;US) 

Manufacture of a-Si:H for thin-film solar cells with sputtering 
and evaporation techniques, 11:5066 (RA;DE;In German) 

Plasmachemical preparation and doping of amorphous silicon, 
11:5067 (RA;DE;In German) 

MIS Transistors 

Results of research on alternative solar cells, 11:5071 

(RA;DE;In German) 
Optical Properties 

Characterization of high-efficiency silicon solar cells, 11:5081 

(J;US) 


Optimisation of the silicon nitride inversion-layer solar cell, 
11:5061 (RA;DE;In German) 
Passivation 
Sensitivity analysis of a passivated thin silicon solar cell, 
11:5052 (R;US) 
Performance 
a of high-efficiency silicon solar cells, 11:5081 
(J;US) 
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Performance Testing 

Development of high-efficiency solar cells on silicon web. 
Sixth quarterly progress report, July-September 1985, 
11:5053 (R;US) 

Research on the basic understanding of high efficiency in 
silicon solar cells. Final report, 1 December 1982-30 
November 1984, 11:5076 (R;US) 

Research on high-efficiency, single-junction, monolithic thin- 
film amorphous silicon solar cells. Annual progress report, 1 
October 1983-30 September 1984, 11:5075 (R;US) 

Processing 

Photovoltaic output module and trends in manufacturing 

procedures, 11:5086 (RA;DE;In German) 
Research 

Research on high-efficiency, single-junction, monolithic thin- 
film amorphous silicon solar cells. Annual progress report, 1 
October 1983-30 September 1984, 11:5075 (R;US) 

Solar energy technology. FY 1984 annual report, 11:5054 

JP 


Sensitivity Analysis 
Sensitivity analysis of a passivated thin silicon solar cell, 
11:5052 (R;US) 
SILOXANES 
Chemical Bonds 
2°Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
Heat Treatments 
2°Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
Molecular Structure 
2°Si nuclear magnetic resonance study of plasma-polymerized 
hexamethyldisiloxane, 11:5809 (J;US) 
SILVER 


Dropwise condensation of steam on electroplated silver 
surfaces, 11:5750 (J;GB) 
Plasmons 
Coupled surface plasmons in periodically corrugated thin silver 
films, 11:5688 (J;US) 
Vapor Condensation 
Dropwise condensation of steam on electroplated silver 
surfaces, 11:5750 (J;GB) 
SILVER ALLOYS 
See also SILVER BASE ALLOYS 
Grain Boundaries 
Effect of interatomic potential on the calculated energy and 
structure of high-angle coincident site grain boundaries-II. 
(100) twist boundaries in Cu, Ag and Au, 11:5748 (J;US) 
Interatomic Forces 
Effect of interatomic potential on the calculated energy and 
structure of high-angle coincident site grain boundaries-II. 
(100) twist boundaries in Cu, Ag and Au, 11:5748 (J;US) 
SILVER BASE ALLOYS 
Crystal Models 
Application of the ANNNI model to long-period 
superstructures, 11:5716 (J;US) 
Crystal Structure 
Application of the ANNNI model to long-period 
superstructures, 11:5716 (J;US) 


See MASS SPECTROSCOPY 
SINTERED MATERIALS 
Creep 
Nucleation of cavities during creep of liquid-phase-sintered 
materials, 11:5793 (J;US) 
SITE SELECTION 
Assessment of nuclear power plant siting methods, 11:5314 
(R;US) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
Sizewell, Suffolk, USA 


Design 
RETRAN-02 model of the Sizewell B PCSR design - the 
Winfrith one-loop model, version 3.0, 11:5386 (R;GB) 


Precipitation Scavenging 


Reactor Decommissioning 
Potential for reducing the radiological consequences of reactor 
decommissioning through selection of construction materials 
for activated components, 11:5396 (R;GB) 
Reactor Safety 
RETRAN-O2 model of the Sizewell B PCSR design - the 
Winfrith one-loop model, version 3.0, 11:5386 (R;GB) 
SKELETON 
Radionuclide Kinetics 
Kinetics of plutonium deposition in the mouse, 11:6397 
(RA;US) 
SKIN 
Biological Radiation Effects 
Heavy-charged-particle irradiation of Phase I and II patients at 
the Bevalac, 11: 16398 (RA;US) 
Inflammation 
Toxicological study of NTO, 11:6425 (R;US) 
SLOT OVENS 
See COKE OVENS 
SLOW NEUTRONS 
Scattering 
Slow neutron scattering experiments, 11:6653 (J;US) 
SLUDGES 
See also SEWAGE SLUDGE 
Fluidized-Bed Combustion 
Gasification and staged combustion for low air emissions from 
sludge-derived fuel, 11:5029 (RA;US) 
New technology for fluidized-bed combustion of coal-water 
mixture and low-grade washing sludge, 11:4770 (RA;US) 


Gasification and staged combustion for low air emissions from 
sludge-derived fuel, 11:5029 (RA;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL INTESTINE 
Surgery 
Short bowel syndrome. Clinical, metabolic and nutritional 
aspects, including parenteral nutrition, 11:6359 (R;NL) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 


Financing of small scale hydroelectric projects (second 
edition). Volume I, 11:5039 (R;US) 
SMOG 
Atmospheric Chemistry 
Photochemical reactions of aqueous nitrous acid, 11:6209 
(RA;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 
Air Pollution Monitoring 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 
Atmospheric Circulation 
Atmospheric perturbations of large-scale nuclear war, 11:6183 
(R;US) 
Influence of solar heating and precipitation scavenging on the 
simulated lifetime of post-nuclear war smoke, 11:6188 (J;US) 
Chemical Composition 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 
Ecological Concentration 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 
Gas Chromatography 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 
Liquid Column Chromatography 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 


Scavenging 
Influence of solar heating and precipitation scavenging on the 
simulated lifetime of post-nuclear war smoke, 11:6188 (J;US) 





Comprehensive cooling water study annual report. Volume 
VIII: semi-aquatic vertebrates, Savannah River Plant, 
11:6311 (R;US) 

SNOW 
Isotope Ratio 

Isotope techniques in catchment behaviour studies with 
particular emphasis on snowmelt runoff investigations. Final 
report for the period 15 December 1978-31 March 1982, 
11:6276 (R;XA) 


Isotope techniques in catchment behaviour studies with 
particular emphasis on snowmelt runoff investigations. Final 
report for the period 15 December 1978-31 March 1982, 
11:6276 (R;XA) 

SNR REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Dynamic Loads 

SNR-steam generator design with respect to large sodium 

water reactions, 11:5437 (RA;XA) 
Hydrogen Meters 

SNR-300 steam generator smail leak detection system, 11:5254 

(RA;XA) 
Leak Detectors 

Review on Dutch-German steam generator safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 

SNR-300 steam generator small leak detection system, 11:5254 
(RA;XA) 

Leak Testing 

Review on Dutch-German steam generator safety activities in 

the field of SNR-development, 11:5251 (RA;XA) 
Leaks 

SNR-steam generator design with respect to large sodium 

water reactions, 11:5437 (RA;XA) 
Regulating Rods 

Review of LMFBR absorber development in DeBeNe, 11:5298 

(RA;XA) 


Reviews 
Review of LMFBR absorber development in DeBeNe, 11:5298 
(RA;XA) 
Safety Engineering 
Review on Dutch-German steam tor safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Steam Generators 
Review on Dutch-German steam generator safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 
SNR-300 steam generator small leak detection system, 11:5254 
(RA;XA) 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Stress Analysis 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-2 REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Design Basis Accidents 
SNR-2 steam generator design on the basis of the defined 
DBA, 11:5438 (RA;XA) 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Dynamic Loads 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Leak Detectors 
Review on Dutch-German steam generator safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 
Leak Testing 
Review on Dutch-German steam tor safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 
Leaks 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 


ERA-11/3 / 1986S 


Molten Metal-Water Reactions 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Safety Engineering 
Review on Dutch-German steam generator safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 
SNR-2 steam geuczetor design on the basis of the defined 
DBA, 11:5438 (RA;XA) 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Steam Generators 
Review on Dutch-German steam generator safety activities in 
the field of SNR-development, 11:5251 (RA;XA) 
SNR-2 steam generator design on the basis of the defined 
DBA, 11:5438 (RA;XA) 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
Stress Analysis 
SNR-steam generator design with respect to large sodium 
water reactions, 11:5437 (RA;XA) 
SNR-300 REACTOR 
See SNR REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Kinetics 
Production of dense, cool plasmas by resonance pumping of 
sodium vapor, 11:6718 (J;US) 


Production of dense, cool plasmas by resonance pumping of 
sodium vapor, 11:6718 (J;US) 
Photoionization 
Production of dense, cool plasmas by resonance pumping of 
sodium vapor, 11:6718 (J;US) 
SODIUM CARBONATES 
Catalytic Effects 
Porosity effects on catalytic char oxidation; Part II: 
experimental results, 11:4839 (J;US) 
Porosity effects on catalytic char oxidation; Part I: A catalyst 
deposition model, 11:4840 (J;US) 
SODIUM CHLORIDES 


The self-consistent average phonon equation of state for ionic 
crystals, 11:5849 (J;GB) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM IONS 
Brownian Movement 
Molecular dynamics test of the Brownian description of Na* 
motion in water, 11:5890 (J;US) 
Collisions 
Determination of the scattering potential for low energy alkali- 
metal ions from a Mo(001) surface, 11:6520 (J;US) 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 


Alkali-alumina sorbents for regenerable SO. removal in 
fluidized-coal combustion, 11:4740 (RA;US) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
SOFT X RADIATION 


Microscopy 
Soft X-ray microscopy, 11:6641 (RA;BR;In Portuguese) 
ILS : 


Acidification 

Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 

Radionuclide Migration 

Behavior of plutonium oxide particulates in a simulated Florida 
environment, 11:5015 (R;US) 

Evaluation of isotope migration - land burial. Water chemistry 
at commercially operated low-level radioactive waste 
disposal sites. Quarterly progress report, April-June 1980, 

11:4988 (R;US) 
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Transport of radon from soil into residences, 11:6265 (BA;SE) 
SOIL-STRUCTURE INTERACTIONS 
Computer Codes 
Soil-structure interaction methods: SLAM code. Volume 4, 
11:5461 (R;US) 
SOLAR AIR CONDITIONERS 


Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 

Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 


Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 

Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 

Using solar energy to heat and cool factory buildings at 
Gumma, Japan, 11:5122 (RA;US) 

SOLAR ARCHITECTURE 

Nebraska residential solar architecture: a representative 

inventory, 11:5113 (R;US) 


Progress in solar energy. Volume 6. Architecture and 
Construction Division, 11:5041 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Research Programs 
Solar energy technology. FY 1984 annual report, 11:5054 
(R;JP) 
SOLAR CELLS 
See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
ZINC PHOSPHIDE SOLAR CELLS 


Fabrication 
Development and prototype construction of photovoltaic 
energy supply installations, 11:5058 (RA;DE;In German) 


ers 
New thin film solar cells and development of tandem systems, 
11:5072 (RA;DE;In German) 
SOLAR COLLECTORS 


See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 


Energy Efficiency 
Analytical model for the daily energy input/output relationship 
for solar collector systems, 11:5140 (R;US) 
Energy Modeis 
Analytical model for the daily energy input/output relationship 
for solar collector systems, 11:5140 (R;US) 
Performance 
Performance of collectors in the national solar data network, 
11:5141 (RA;US) 
SOLAR COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONERS 


Construction 
Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 


Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 

Efficiency 


Research goals for active solar cooling systems, 11:5137 (J;US) 
Monitoring 


Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 


Research goals for active solar cooling systems, 11:5137 (J;US) 
SOLAR DISTRICT HEATING 
Feasibility Studies 
Performance and operating results for the solar district heating 
plant at Lyckebo, Uppsala, Sweden, 11:5120 (RA;US) 
Soedertoern Solar District Heating Facility, 11:5123 (RA;US) 


SOLAR ENERGY 
Africa 
African solar energy workshop: proceedings. Volume I. 
Summary report, 11:5044 (R;US) 


African solar energy workshop: proceedings. Volume I. 
Summary report, 11:5044 (R;US) 
High Plains Energy Forum. Solar energy, 11:5045 (R;US) 
Progress in solar energy: Volume 6. Physics Division, 11:5043 
(R;US) 
Progress in solar energy: Volume 6. Agriculture Division, 
11:5040 (R;US) 
Progress in solar energy. Volume 6. Architecture and 
Construction Division, 11:5041 (R;US) 
Progress in solar energy. Volume 6. Biotechnology and 
Chemical Sciences Division, 11:5042 (R;US) 
Uses 
High Plains Energy Forum. Solar energy, 11:5045 (R;US) 
SOLAR ENERGY CONVERSION 
Research Programs 
Research and development projects. FY 1984, 11:6861 (R;JP) 
SOLAR FLARES 
Magnetohydrodynamics 
Radiation hydrodynamics in solar flares, 11:6484 (R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Central Heating Plants 
International Energy Agency solar heating and cooling 
programme. Task 7. Central solar heating plants with 
seasonal storage: preliminary designs for ten countries, 
11:5117 (R;US) 


Computerized Simulation 
TRNSYS: transient system simulation program, 11:5116 (R;US) 
Construction 

ARCO central receiver Solar Thermal Enhanced Oil Recovery 
Project, 11:5129 (RA;US) 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 

Design 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 

Design procedure for solar industrial process heat systems, 
11:5119 (RA;US) 

Solar production of industrial steam for the Lone Star 
Brewery. Final report, 11:5112 (R;US) 

Evacuated Tube Collectors 

Swiss project in Geneva: 1000 m? of evacuated collectors 

connected to a district heating system, 11:5131 (RA;US) 
Flat Plate Collectors 
Design, construction, and performance of a long, ground- 
based, flat-plate collector, 11:5130 (RA;US) 
Mathematical Models 
TRNSYS: transient system simulation program, 11:5116 (R;US) 
Monitoring 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 


ARCO central receiver Solar Thermal Enhanced Oil Recovery 
Project, 11:5129 (RA;US) 

DOW Chemical Company solar steam plant, 1000 m%, 11:5125 
(RA;US) 

High-temperature process steam application at the Southern 
Union Refining Company, Hobbs, New Mexico, 11:5127 
(RA;US) 

Performance and operating results for the solar district heating 
plant at Lyckebo, Uppsala, Sweden, 11:5120 (RA;US) 

Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 

Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 

Soedertoern Solar District Heating Facility, 11:5123 (RA;US) 





DOW Chemical Company solar steam plant, 1000 m?, 11:5125 
(RA;US) 

High-temperature process steam application at the Southern 
Union Refining Company, Hobbs, New Mexico, 11:5127 
(RA;US) 

Performance and operating results for the solar district heating 
plant at Lyckebo, Uppsala, Sweden, 11:5120 (RA;US) 

Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 

Performance of 114 dish array at Shenandoah, 11:5128 
(RA;US) 

Soedertoern Solar District Heating Facility, 11:5123 (RA;US) 

Using solar energy to heat and cool factory buildings at 
Gumma, Japan, 11:5122 (RA;US) 


[Retrofitting with low-cost solar collection systems]. Final 
report, 11:5114 (R;US) 
Seasonal Thermal Energy Storage 
International Energy Agency solar heating and cooling 
programme. Task 7. Central solar heating plants with 
seasonal storage: preliminary designs for ten countries, 
11:5117 (R;US) 
Thermal Energy Storage Equipment 
Membrane-lined foundation systems for liquid thermal storage. 
Final report, August 1, 1980-December 31, 1982, 11:5146 
(R;US) 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PROCESS HEAT 
Evaluation 
Operation and performance evaluation at the Home Laundry 
Solar Industrial Process Heat Project, 11:5126 (RA;US) 
Feasibility Studies 
Design procedure for solar industrial process heat systems, 
11:5119 (RA;US) 
SOLAR RADIATION 
See also DIRECT SOLAR RADIATION 
Variations 
Determination of solar energy fluctuations in the lower 
atmosphere using spectral analysis techniques, 11:6190 (R;IT) 
SOLAR REFLECTORS 
Decomposition 
Photodegradation inhibitors for polyacrylonitrile/Ag 
(PAN/Ag) films. Annual report, 11:5145 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 


Central Receivers 
Estimating convective energy losses from solar central 
receivers, 11:5103 (RA;US) 


Fourteen dish community electric system, White Cliffs: 
collector system performance, 11:5101 (RA;US) 


Operation 

Design of a 13 MWe parabolic trough plant at Daggett, 
California, 11:5107 (RA;US) 

Fourteen dish community electric system, White Cliffs: 
collector system performance, 11:5101 (RA;US) 

Small solar power systems - distributed collector system plant 
performance: the stair step, 11:5100 (RA;US) 

SOLARPLANT |, 11:5108 (RA;US) 


Performance 
Design of a 13 MWe parabolic trough plant at Daggett, 
California, 11:5107 (RA;US) 
Fourteen dish community electric system, White Cliffs: 
collector system performance, 11:5101 (RA;US) 
Small solar power systems - distributed collector system plant 
performance: the stair step, 11:5100 (RA;US) 
SOLARPLANT 1, 11:5108 (RA;US) 
SOLAR TRACKING 
Errors 
Development and evaluation of a 400 kWth solar steam 
generating plant and test facility in the United States. Final 
report, January 1, 1976-February 29, 1980, 11:5095 (R;US) 
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SOLAR WATER HEATERS 
See also PASSIVE SOLAR WATER HEATERS 
Construction 
Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 


Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 

Monitoring 

Design, construction, operation, and monitoring of a parabolic 
trough solar collection system for the Georgia Power 
Company Corporate Headquarters Building, 11:5136 (J;US) 

Operation 

DOW Chemical Company solar steam plant, 1000 m%, 11:5125 
(RA;US) 

Operation and performance evaluation at the Home Laundry 
Solar Industrial Process Heat Project, 11:5126 (RA;US) 

Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 

Performance and operation of a drainback evacuated tubular 
collector array at the Mountain Spring Bottle Washing 
Facility, 11:5124 (RA;US) 

Performance 

DOW Chemical Company solar steam plant, 1000 m3, 11:5125 
(RA;US) 

Operation and performance evaluation at the Home Laundry 
Solar Industrial Process Heat Project, 11:5126 (RA;US) 

Performance and operation results for the Wagner College 
1030 m? evacuated tube collector array, 11:5121 (RA;US) 

Performance and operation of a drainback evacuated tubular 
collector array at the Mountain Spring Bottle Washing 
Facility, 11:5124 (RA;US) 

SOLAR WIND 
Coupling 

Solar wind-magnetosphere coupling and the distant 

magnetotail: ISEE-3 observations, 11:6500 (R;US) 
Energy Transfer 

Solar wind energy transfer to the earth magnetosphere due to 
the magnetic junction in the magnetopause, 11:6499 
(R;BR;In Portuguese) 

SOLID ELECTROLYTES 
Protective Coatings 

Coated powder for electrolyte matrix for carbonate fuel cell, 

11:5557 (P;US) 
SOLID SOLUTIONS 
Thermodynamics 

The thermodynamics of palladium-rhodium-hydrogen solid 

solutions, 11:5744 (J;US) 
SOLIDS 
Binding Energy 

Critical evaluation of low-order moment expansions for the 

bonding energy of lattices and defects, 11:6683 (J;US) 
Heat Transfer 

The use of numerical heat transfer techniques to analyze 
thermal comparator conductivity measurements, 11:6016 
(BA;US) 

Neutron Diffraction 

Neutron refractive index: A Fermi-Huygens theory, 11:6652 
(J;US) 

Slow neutron scattering experiments, 11:6653 (J;US) 

Photoacoustic Effect 


Photoacoustic spectroscopy with synchrotron radiation, 
11:6676 (RA;BR;In Portuguese) 
Thermal Analysis 
The use of numerical heat transfer techniques to analyze 
thermal comparator conductivity measurements, 11:6016 
(BA;US) 
Thermal Conductivity 
The use of numerical heat transfer techniques to analyze 
thermal comparator conductivity measurements, 11:6016 
(BA;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 
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See also AQUEOUS SOLUTIONS 
SOLID SOLUTIONS 


Phase Studies 
Description of variables used in the SOLGASMIX program, 
11:5899 (J;GB) 
Thermodynamic Properties 
Description of variables used in the SOLGASMIX program, 
11:5899 (J;GB) 
SOLVENT EXTRACTION 
Flow Visualization 
Visualization of flow fields and interfacial phenomena in liquid- 
liquid solvent extraction, 11:5863 (R;US) 
Mass Transfer 
Visualization of flow fields and interfacial phenomena in liquid- 
liquid solvent extraction, 11:5863 (R;US) 
SOLVENT-REFINED COAL 
Hydrogenation 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 10, for the 
period July 1979 through September 1979, 11:4690 (R;US) 


Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly technical progress report No. 10, for the 
period July 1979 through September 1979, 11:4690 (R;US) 

SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONDES 
See PROBES 


Air Pollution Abatement 
Soot reduction in diesel engines by catalytic effects, 11:5654 
(BA;US) 
UND 


See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
Velocity 
Operation TUMBLER, Nevada Proving Grounds. Project 8.6. 
Sound velocity changes near the ground in the vicinity of an 
atomic explosion. Report for April-June 1952, 11:6168 
(R;US) 
SOUTH ATLANTIC BIGHT 
Water Currents 
Measurement of Gulf Stream and wind induced shelf 
circulation in the South Atlantic Bight. Final report, June 1, 
1982-May 31,1985, 11:6479 (R;US) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOUTHEAST REGION 
See FEDERAL REGION IV 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE POWER REACTORS 
Safety 
Progress on resolution of major surety issues (Safeiy, 
environmental protection, safeguards, reliability, quality 
assurance), 11:5441 (R;US) 
SPACE SHUTTLES 
Rocket Engines 
Fluid excitation forces acting on a tube array, 11:6005 (R;US) 
General theory for dynamic instability of the SSME LOX 
posts (Space shuttle main engine liquid oxygen), 11:6004 
(R;US) 
SPACECRAFT POWER SUPPLIES 
Accidents 


Light-Weight Radioisotope Heater Unit Safety Analysis 
Report (LWRHU-SAR). Volume II. Accident model 
document, 11:5017 (R;US) 


General-Purpose Heat Source Safety Verification Test series: 
SVT-7 through SVT-10, 11:5014 (R;US) 

Light-Weight Radioisotope Heater Unit Safety Analysis 
Report (LWRHU-SAR). Volume II. Accident model 
document, 11:5017 (R;US) 


SPARK IGNITION ENGINES 
Exhaust Gases 
Emissions characterization of heavy-duty diesel and gasoline 
engines and vehicles. Final report, 20 September 1978-20 
December 1984, 11:5656 (R;US) 
SPEED LIMIT 
Compliance 
55 MPH: a decade of experience, 11:5583 (R;US) 
Energy Conservation 
55 MPH: a decade of experience, 11:5583 (R;US) 
SPENT FUEL CASKS 
Radiation Hazards 
Radiation dose rates from consolidated fuel in current 
generation shipping casks, 11:4992 (R;US) 
SPENT FUEL ELEMENTS 
Neutron Emission 
Nuclear data requirements for passive neutron assay, 11:6605 
(RA;XA) 
Nondestructive Analysis 
Nuclear data requirements for passive neutron assay, 11:6605 
(RA;XA) 
SPENT FUEL STORAGE 


See also AWAY-FROM-REACTOR STORAGE 
DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 


Status of consolidation of LWR spent fuel, 11:4932 (J;US) 


1985 Federal Interim Storage Fee Study: a technical and 
economic analysis, 11:4929 (R;US) 
Economic Analysis 
1985 Federal Interim Storage Fee Study: a technical and 
economic analysis, 11:4929 (R;US) 
F 
Projected commercial spent nuclear fuel discharges and 
additional storage requirements, 11:4933 (J;US) 
SPENT FUELS 
Dissolution 
Derivation of a waste package source term for NNWSI from 
the results of laboratory experiments, 11:4989 (R;US) 
Radioactive Waste Disposal 
Prescriptive approach - the link between the performance 
assessments of the US DOE projects and regulatory 
requirements of NRC and EPA, 11:4947 (R;US) 
Storing the world’s spent nuclear fuel, 11:4972 (J;US) 
Radioactive Waste Storage 
Storing the world’s spent nuclear fuel, 11:4972 (J;US) 


Control of Zircaloy fuel dissolution chemistry using an N- 
silicon electrode, 11:4925 (J;US) 
Estimated transition fuel fabrication and reprocessing costs, 
11:4924 (J;US) 
Underground Disposal 
General view on the radiolysis and hydrolysis of brine in the 
context of direct ultiniate storage of spent nuclear fuel in salt 
domes, 11:4944 (R;DE;In German) 
SPENT LIQUORS 
Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
SPENT SHALES 
Fluidized-Bed Combustion 
Application of a twin fluidized-bed reactor for 
retorting/combustion and gasification/combustion processes, 
11:4700 (RA;US) 
Oil shale total energy recovery - Petrosix and fluidized-bed 
combustion, 11:4911 (RA;US) 
SPERMATOGONIA 
Genetic Radiation Effects 
First-generation litter-size reduction following irradiation of 
spermatogonial stem cells in mice and its use in risk 
estimation, 11:6418 (J;US) 
SPHEROIDS 
Radiation Effects 
Post spheroid cell kinetic behavior and radiation response, 
11:6405 (RA;US) 





SPHEROMAK DEVICES 
See also CTX SPHEROMAK 
Performance Testing 
The construction and first operation of the S-1 spheromak, 
11:6846 (BA;US) 
Plasma Confinement 
Increased particle confinement observed with the use of an 
external dc bias field in a spheromak experiment, 11:6710 
G;US) 
Plasma Instability 
Increased particle confinement observed with the use of an 
external de bias field in a spheromak experiment, 11:6710 
G;US) 
SPINACH 


Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from October 1982 to February 1983). 
Environmental and dietary materials, 11:6415 (RA;JP) 

Radionuclide Kinetics 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from October 1982 to February 1983). 
Environmental and dietary materials, 11:6415 (RA;JP) 

SPINELS 
Crystal Growth 

Isotope studies of Fe-18Cr-3Mo (100) oxidation using Raman 

spectroscopy, 11:5692 (J;US) 
SPLEEN COLONY FORMATION 
Ultrastructural Changes 
Exogenous spleen colony ultrastructure in polycythemic 
irradiated mice, 11:6392 (RA;CS;In Czech) 

SQUID DEVICES 

Superconducting Quantum Interference Devices 

Performance Testing 

DC Squid as a tuned radiofrequency amplifier, 11:5953 (J;US) 

SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 

SSDL 


Comparisons 
World-wide network of secondary standard dosimetry 
laboratories, 11:6659 (RA;AT) 
STACKS 


Approach of the district chimney-sweep master craftsman to 
high-efficiency (H.E.) boilers, 11:4898 (RA;DE;In German) 


Approach of the district chimney-sweep master craftsman to 
high-efficiency (H.E.) boilers, 11:4898 (RA;DE;In German) 
STAINLESS STEEL-304 
Corrosion Fatigue 
Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 
Corrosion Resistance 
Effect of ion implantation species on the tribological response 
of stainless steel surfaces, 11:5699 (J;US) 
Crack Propagation 
Centerline cracking in deep penetration electron beam welds in 
type 304L stainless steel, 11:5701 (J;US) 
Effects of He Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 
Destructive Testing 
Effects of He Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 
Dislocations 
The applicability of hart's state variable model to large strain 
rate ranges, 11:5741 (J;US) 


Effects of carbon and nitrogen on the elastic constants of AISI 
(American Iron and Steel Institute) type 304 stainless steel., 
11:5681 (R;US) 

Electron Beam Welding 

Centerline cracking in deep penetration electron beam welds in 

type 304L stainless steel, 11:5701 (J;US) 
Fracture 

Environmentally assisted cracking in light water reactors. 

RUS) report, October 1983-September 1984, 11:5227 
U. ) 
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Ton Implantation 

Effect of ion implantation species on the tribological response 

of stainless steel surfaces, 11:5699 (J;US) 
Mathematical Models 

The applicability of hart's state variable model to large strain 

rate ranges, 11:5741 (J;US) 
Physical Radiation Effects 

Alloy development of JAERI for fusion reactor structural 

materials, 11:6809 (RA;US) 
Plasticity 

The applicability of hart’s state variable model to large strain 

rate ranges, 11:5741 (J;US) 
Strain Rate 

The applicability of hart’s state variable model to large strain 

rate ranges, 11:5741 (J;US) 
Stress Corrosion 

Effects of H2 Additions on Stress Corrosion Cracking in a 
Boiling Water Reactor, 11:5228 (J;US) 

Environmentally assisted cracking in light water reactors. 
Annual report, October 1983-September 1984, 11:5227 
(R;US) 

Influence of dissolved hydrogen and oxygen on crack growth 
in LWR materials. Final report, 11:5223 (R;US) 

Temperature Effects 

Centerline cracking in deep penetration electron beam welds in 

type 304L stainless steel, 11:5701 (J;US) 


Effect of ion implantation species on the tribological response 
of stainless steel surfaces, 11:5699 (J;US) 
Wear Resistance 
Effect of ion implantation species on the tribological response 
of stainless steel surfaces, 11:5699 (J;US) 
STAINLESS STEEL-308 
Physical Radiation Effects 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
Some advances in fracture studies under the heavy-section 
steel technology program, 11:5400 (R;US) 
Tensile Properties 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
STAINLESS STEEL-309 
Physical Radiation Effects 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
Tensile Properties 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
STAINLESS STEEL-316 
Corrosion 
Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
Resistance 


Corrosion of type 316 stainless steel and 12Cr-1MoVW steel in 
thermally convective Pg-17 at. % Li, 11:6796 (RA;US) 


Creep/creep rupture properties, 11:6820 (RA;US) 
Irradiation creep study at NRIM, 11:6821 (RA;US) 
Light ion irradiation study in NRIM, 11:6822 (RA;US) 
Diffusion Welding 
An investigation of diffusion welding of pure and alloyed 
aluminum to type 316 stainless steel, 11:5705 (J;US) 


Electroslag Casting 
Evaluation of electroslag castings, 11:5667 (R;US) 
Fracture 


Environmentally assisted cracking in light water reactors. 
Annual report, October 1983-September 1984, 11:5227 
(R;US) 


Mechanical Properties 
Evaluation of electroslag castings, 11:5667 (R;US) 
Phase Studies 
Minor compositional variations of the austenitic PCA to 
explore MC formation and stability characteristics for 
improved radiation resistance, 11:6775 (RA;US) 
Physical Radiation Effects 
ADIP research at MIT: status report, 11:5822 (R;US) 
Alloy development of JAERI for fusion reactor structural 
materials, 11:6809 (RA;US) 
Assessment of transmutant influence and new experimental 
approaches, 11:6803 (RA;US) 
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Comparison of swelling for neutron- and non-irradiated MFR 
structural materials, 11:6778 (RA;US) 
Creep/creep rupture properties, 11:6820 (RA;US) 
Description of the US/Japan spectral tailoring experiment in 
ORR, 11:6770 (RA;US) 
Irradiation creep study at NRIM, 11:6821 (RA;US) 
Lig’t ion irradiation study in NRIM, 11:6822 (RA;US) 
Minor compositional variations of the austenitic PCA to 
explore MC formation and stability characteristics for 
improved radiation resistance, 11:6775 (RA;US) 
Neutron dosimetry and damage calculations for the HFIR- 
CTR-30, -36, and -46 experiments, 11:6772 (RA;US) 
Neutronics calculations in support of the ORR-MFE-4A and - 
4B spectral tailoring experiments, 11:6771 (RA;US) 
Operation of the ORR spectral tailoring experiments ORR- 
MFE-4A and -4B, 11:6767 (RA;US) 
Overview of MIT, ADIP irradiation experiments, 11:6773 
(RA;US) 
Preparation for postirradiation examination of US/Japan HFIR 
capsules, 11:6769 (RA;US) 
Stress Corrosion 
Environmentally assisted cracking in light water reactors. 
Annual report, October 1983-September 1984, 11:5227 
(R;US) 
Swelling 
Experience on fuel and structural materials development in the 
USA, 11:5346 (R;US) 
Tensile Properties 
Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 
Titanium Additions 
ADIP research at MIT: status report, 11:5822 (R;US) 
STAINLESS STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-316 


Corrosion 
Corrosion of austenitic and ferritic steels in flowing lithium 
environment, 11:6793 (RA;US) 
Corrosion Resistance 
An electrochemical study of the pit initiation resistance of 
ferritic stainless steels, 11:5712 (J;US) 


Grain boundary ¢liding in wires with bamboo structure, 
11:5669 (R;US} 
Gas Tungsten-Arc Welding 
Welding process selection for fabrication of a superconducting 
magnet structure, 11:6830 (J;US) 
Grain Boundaries 
Grain boundary sliding in wires with bamboo structure, 
11:5669 (R;US) 
Laser Welding 
Alloying element vaporization and weld pool temperature 
during laser welding of AISI 202 stainless steel, 11:5732 
(J;US) 
Electron emission and plasma formation during laser beam 
welding, 11:5710 (J;US) 
Mechanical Properties 
Corrosion of austenitic and ferritic steels in flowing lithium 
environment, 11:6793 (RA;US) 


Corrosion/erosion test in a 4 MW atmospheric fluidized bed. 
boiler, 11:5183 (J;US) 
Physical Radiation Effects 
Analysis of damage rates in the Materials Open Test 
Assembly of the Fast Flux Test Facility, 11:6774 (RA;US) 
Irradiation experiments for the US/Japan collaborative testing 
program in HFIR and ORR, 11:6768 (RA;US) 
Microstructural comparison of HT-9 irradiated in HFIR and 
EBR-II, 11:6787 (RA;US) 
Specimen miniaturization and mechanical properties, 11:6798 
(RA;US) 
Pitting Corrosion 
An electrochemical study of the pit initiation resistance of 
ferritic stainless steels, 11:5712 (J;US) 


Shielded Metal-Arc Welding 
Welding process selection for fabrication of a superconducting 
magnet structure, 11:6830 (J;US) 
Stress Corrosion 
’’ Evaluation of the core spray line cracks from Nine Mile Point 
No. 1 and the isolation condenser cracks at Oyster Creek 
Unit No. 1, 11:5217 (R;US) 
Thermal Conductivity 
Sensitivity and accuracy analysis of pulse diffusivity 
measurements on layered samples, 11:5726 (BA;US) 
Thermal Diffusion 
Sensitivity and accuracy analysis of pulse diffusivity 
measurements on layered samples, 11:5726 (BA;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Radiation Protection 
Requirements for use of nonmedical x-ray generators at SLAC, 
11:6669 (R;US) 
Synchrotrons ; 
Synchrotron light facilities at Stanford and Berkeley, 11:6073 
(RA;BR) 
STAR EVOLUTION 
See also R PROCESS 
S PROCESS 
Gamow-Teller electron capture strength distributions in stars: 
Unblocked iron and nickel isotopes, 11:6588 (J;NL) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATISTICS 
Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 
Data Base Management 
1983 integrated data users workshop: proceedings. Summary, 
11:6885 (R;US) 
Meetings 
1983 integrated data users workshop: proceedings. Summary, 
11:6885 (R;US) 
STEAM 
Two-Phase Flow 
Counter-current steam/water flow above a perforated plaie- 
vertical injection of water, 11:5475 (R;US) 
Local properties of countercurrent stratified steam-water flow, 
11:5476 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATION PLANTS 
Mass Balance 
Fluidized-bed combustion of RDF and biomass pellets (Refuse 
derived fuels), 11:5030 (RA;US) 
Net Energy 
Fluidized-bed combustion of RDF and biomass pellets (Refuse 
derived fuels), 11:5030 (RA;US) 
STEAM GENERATORS 
Steam generator for liquid metal fast breeder reactor, 11:5256 
(P;US) 
Acoustic Monitoring 
Recent experiments on acoustic leak detection, 11:5253 
(RA;XA) 
Control Systems 
Control system for fluid heated steam generator, 11:6048 
(P;US) 
Design Basis Accidents 
Mathematical models for steam generator accident simulation, 
11:5434 (RA;XA) 
Eddy Current Testing 
Reliability of eddy current examination of steam generator 
tubes, 11:5239 (R;US) 
Flow Rate 
Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 





STEAM GENERATORS © 
Heat Transfer 


Heat Transfer 

Direct-contact condensation of steam on cold water in 

stratified countercurrent flow, 11:5238 (R;US) 
Hydraulics 

Direct-contact condensation of steam on cold water in 

stratified countercurrent flow, 11:5238 (R;US) 
Leak Testing 

Experiments on leak-selfwastage and leak-propagation, 11:5433 
(RA;XA) 

National position of Italy in the field of sodium water reaction, 
11:5428 (RA;XA) 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 

Review of activities concerning sodium water reaction in 
LMFBR, 11:5429 (RA;XA) 

Leaks 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 

Recent experiments on acoustic leak detection, 11:5253 
(RA;XA) 

Some conditions affecting the definition of design basis 
accidents relating to sodium/water reactions, 11:5431 
(RA;XA) 

Molten Metal-Water Reactions 

Mathematical models for steam generator accident simulation, 
11:5434 (RA;XA) 

Pressure transients resulting from sodium-water reaction 
following a large leak in LMFBR steam generator, 11:5435 
(RA;XA) 


Tubes 
Experiments on leak-selfwastage and leak-propagation, 11:5433 
(RA;XA) 
Stress Corrosion 
Strain rate and temperature effects on the stress corrosion 
cracking of Inconel 600 steam generator tubing in the 
primary water conditions, 11:5230 (R;US) 
Tubes 
Fluid composition in the tube sheet crevices of a nuclear steam 
generator, 11:5226 (R;US) 
STEAM INJECTION 
Demonstration Programs 
“200” Sand Steamflood Demonstration Project. Seventh annual 
report, June 1982-June 1983, 11:4851 (R;US) 
SUPERHEATERS 


See SUPERHEATERS 
STEAM SYSTEMS 
Digital Systems 
Digital control of the steam propulsion system of a naval 
vessel. Final report, July 1, 1966-June 30, 1968 and Eighth 
quarterly report, April 1, 1968-June 30, 1968, 11:5624 (R;US) 
Waste Heat Utilization 
Open-cycle vapor compression heat pump. Final report, 
January 1979-January 1985, 11:5613 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-AS533 
Crack Propagation 
Some advances in fracture studies under the heavy-section 
steel technology program, 11:5400 (R;US) 
Physical Radiation Effects 
Fracture toughness evaluation using miniatured specimen, 
11:6799 (RA;US) 
STEEL-ASTM-AS533-B 
Physical Radiation Effects 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
Tensile Properties 
Reactor vessel cladding separate effects studies, 11:5218 (R;US) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
MANGANESE STEELS 


STAINLESS STEELS 
STEEL-ASTM-A533 
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Measurement of thermal conductivity from high temperature 
pulse diffusivity and calorimetry measurements, 11:5725 
(BA;US) 

Computer-Aided Mani 

Decision making and control hierarchies for production 

systems, 11:5602 (R;US) 
Corrosion Resistance 

Influence of small alloying additions on the corrosion 
behaviour of steel. Concluding report, 11:5676 (R;SE;In 
Swedish) 

Fatigue 

Microstructural effects on the fatigue behavior of Fe-C-X 
alloys. Progress report, November 1984-November 1985, 
11:5673 (R;US) 

Properties 


A microstructural interpretation of the fracture strain and 
characteristic fracture distance, 11:5747 (J;US) 

OCA-I, a code for calculating the behavior of flaws on the 
inner surface of a pressure vessel subjected to temperature 
and pressure transients, 11:5466 (R;US) 

Impurities 

Minimum activation martensitic alloys for surface disposal after 

exposure to neutron flux, 11:5691 (P;US) 
Inclusions 

A microstructural interpretation of the fracture strain and 

characteristic fracture distance, 11:5747 (J;US) 
Manufacturing 

Integrated production planning and contro] system for 
steelmaking facilities with an energy conservation criterion, 
11:5594 (R;US) 

Microstructure 

A microstructural interpretation of the fracture strain and 

characteristic fracture distance, 11:5747 (J;US) 
Neutron Flux 

Minimum activation martensitic alloys for surface disposal after 

exposure to neutron flux, 11:5691 (P;US) 
Physical Radiation Effects 

Minimum activation martensitic alloys for surface disposal after 

exposure to neutron flux, 11:5691 (P;US) 
Process Control 

Reliability analysis of the proposed hierarchical computer 
control system for large steel manufacturing complexes, 
11:5620 (R;US) 

Production 

Advanced scheduling in steel production, 11:5621 (R;US) 

Allocation of files in a hierarchical information system for 
industrial control and monitoring, 11:5634 (R;US) 

Analysis of the scheduling problems in ingot handling, 11:5593 
(R;US) 

Automatic surface inspection system for flat rolled steel, 
11:5629 (R;US) 

Computer simulation of steel production used as a tool to 
investigate hierarchical production control, 11:5614 (R;US) 

Dynamic mathematical model and simulation of the iron blast 
furnace. Volume I. Chapters I-VI, 11:5603 (R;US) 

Dynamic model of the basic oxygen steelmaking furnace, 
11:5627 (R;US) 

Identification of nonlinear nondynamic systems with 
application to a hot steel rolling miil, 11:5630 (R;US) 

Investigation of the bad shape of sheet in cold rolling and a 
method of control by computer, 11:5625 (R;US) 

Modeling, estimation and control of the soaking pit: an 
example of the development and application of some modern 
control techniques to industrial processes. Volume II. 
Chapters 9-14 and Appendices, 11:5600 (R;US) 

Preliminary investigation of the job stream concept as applied 
to hierarchical production control in integrated steel 
manufacturing, 11:5617 (R;US) 

Production scheduling of annealing furnaces, 11:5609 (R;US) 

Production control in the steel industry with energy 
conservation considerations: a preliminary evaluation, 
11:5637 (R;US) 

Production control strategy for hierarchical multi-objective 
scheduling with specific application to steel manufacture, 
11:5636 (R;US) 
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Proposal for a generalized operator’s console for the steel 
industry, 11:5598 (R;US) 

Reliability analysis of the proposed hierarchical computer 
control system for large steel manufacturing complexes, 
11:5620 (R;US) 

Tasks and functional specifications of the steel plant 
hierarchical control system. Volume I. Chapters 1-15, 
11:5595 (R;US) 

Tasks and functional specifications of the steel plant 
hierarchical control system. Volume II. Chapters 16-21, 
11:5596 (R;US) 

Temperature control of a continuous, push type, five zone, slab 
reheating furnace for minimum fuel usage. Volume II. 
Program (Appendices B, C, D), 11:5608 (R;US) 

Temperature control of a continuous, push type, five zone, slab 
reheating furnace for minimum fuel usage. Volume I. Text 
and Appendix A, 11:5607 (R;US) 

User’s guide to the steel plant simulation model, 11:5615 
(R;US) 

Rolling 
Simulation and analysis of the three-roll seamless steel 
tubemaking process, 11:5626 (R;US) 
Supply and Demand 
Forecasting the demand for steel, 11:5633 (R;US) 
Thermal Conductivity 

Measurement of thermal conductivity from high temperature 
pulse diffusivity and calorimetry measurements, 11:5725 
(BA;US) 

Diffusion 

Measurement of thermal conductivity from high temperature 
pulse diffusivity and calorimetry measurements, 11:5725 
(BA;US) 

STELLARATOR TYPE REACTORS 


Design 
ATFSR: a small torsatron reactor, 11:6762 (R;US) 
STELLARATORS 
See also TORSATRON STELLARATOR 
Ballooning Instability 
Resistive ballooning modes in helical axis stellarators, 11:6719 
(J;US) 
Compact Torus 
Stellarator hybrids, 11:6721 (J;SU;In Russian) 
Electric Conductivity 
Resistive ballooning modes in helical axis stellarators, 11:6719 
(;US) 
Magnet Coils 
Discrete-coil investigations of modular stellarator 
configurations, 11:6823 (R;US) 
Magnetic Field Configurations 
Discrete-coil investigations of modular stellarator 
configurations, 11:6823 (R;US) 
Mirrors 


Stellarator hybrids, 11:6721 (J;SU;In Russian) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Performance Testing 
Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 
RE-1000 free-piston Stirling engine update, 11:5655 (R;US) 
Research Programs 
Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 


Energy conversion and storage technology. FY 1983 annual 
report, 11:5500 (R;JP) 
STOCHASTIC PROCESSES 
Differential Equations 
Numerical solution of stochastic differential equations, 11:6698 
(R;US) 


Mathematical Models 
Considerations concerning coal spreader stokers for 
atmospheric fluidized-bed combustors, 11:4779 (RA;US) 
P 
Considerations concerning coal spreader stokers for 
atmospheric fluidized-bed combustors, 11:4779 (RA;US) 


Biological Radiation Effects 
Heavy-charged-particle irradiation of Phase I and II patients at 
the Bevalac, 11:6398 (RA;US) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Design 
Safety review of the design, operation, and radiation sections 
of the General Electric Morris Operation Consolidated 
Safety Analysis Report, 11:4928 (R;US) 
Environmental Impact Statements 
Environmental im; assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 
Evaluation 
Safety zeview of the design, operation, and radiation sections 
of the General Electric Morris ion Consolidated 
Safety Analysis Report, 11:4928 (R;US) 
Maximum Credible Accident 
Environmental impact assessment of abnormal events: a follow- 
up study, 11:5512 (R;US) 
Operation 
Safety review of the design, operation, and radiation sections 
of the General Electric Morris Operation Consolidated 
Safety Analysis Report, 11:4928 (R;US) 
Safety 
Safety review of the design, operation, and radiation sections 
of the General Electric Morris Operation Consolidated 
Safety Analysis Report, 11:4928 (R;US) 
STORAGE RINGS 
See also SUPERCONDUCTING SUPER COLLIDER 
Cavity Resonators 
Calculated parameters of the azimuthally homogeneous HF 
oscillations in the UNK accelerating system module, 11:6110 
(R;SU;In Russian) 


Conceptual design of a 1.2 GeV storage ring extending in the 
hard X-ray region, 11:6060 (RA;BR) 
Electromagnetic Fields 
Calculated parameters of the azimuthally homogeneous HF 
oscillations in the UNK accelerating system module, 11:6110 
(R;SU;In Russian) 
Equipment Protection Devices 
Run permit software for the proton storage ring, 11:6111 
(R;US) 
Free Electron Lasers 
First operation of a storage ring free-electron laser, 11:6109 
(RA;BR) 
Optimization of the parameters of a storage ring for a high 
power XUV free electron laser, 11:6112 (R;US) 
Optimization ; 
Optimization of the parameters of a storage ring for a high 
power XUV free electron laser, 11:6112 (R;US) 
Photons 
Photon energy and intensity from a storage ring, 11:6068 
(RA;BR) 
S 


Conceptual design of a 1.2 GeV storage ring extending in the 
hard X-ray region, 11:6060 (RA;BR) 
Synchrotron Radiation 
Overview of the characteristics of the 6-GeV synchrotron 
radiation: a preliminary guide for users, 11:6106 (R;US) 
Vacuum Systems 
Ultra vacuum technology, 11:6108 (RA;BR;In Portuguese) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORES 
See COMMERCIAL BUILDINGS 
STOVES 
Burners 
Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 





STOVES 
Efficiency 


Efficiency 
Development of an efficient, low-NOx domestic gas-range 
cooktop. Phase 2. Annual report, January 1984-December 
1984, 11:5571 (R;US) 
STRAND BREAKS 


of strand breaks in DNA by heavy charged particles, 
11:6400 (RA;US): 
STRATEGIC PETROLEUM RESERVE 


Program Managemert 
Strategic Petroleum Reserve. Quarterly report, 11:4883 (R;US) 
Volume 


Status of Strategic Petroleum Reservej activities as of June 30, 
1985, 11:4884 (R;US) 
STREAMING (RADIATION) 
See RADIATION STREAMING 
STREAMS 
See also RIVERS 


Water Quality 


Comprehensive cooling water study annual report. Volume III: 


water quality, Savannah River Plant, 11:6297 (R;US) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRESS CORROSION 
Detection 
Eddy current detection of intergranular attack assists repair of 
a 35 MW sodium heater, 11:6025 (J;US) 
STRESSES 
Mechanics. 
Monitors 
Stress Monitoring during Wonwawilli Extraction in 3 North 
Panel, Laleham No. 1 Colliery, South Blackwater, 
Queensland, 11:4845 (R;US) 
STRONTIUM 90 
Radiation M 
Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from October 1982 to February 1983). 
Environmental and dietary materials, 11:6415 (RA;JP) 
STRONTIUM CHLORIDES 
Phase Studies 
The thermal conductivity and expansion enhancement 
associated with formation of the superionic state in SrClo, 
11:5790 (BA;US) 
Transformations 


The thermal conductivity and expansion enhancement 
associated with formation of the superionic state in SrCle, 
11:5790 (BA;US) 

Thermal Conductivity : 

The thermal conductivities of SrCl, and SrF2 from 85 to 400 
K, 11:5789 (BA;US) 

The therrial conductivity and expansion enhancement 
associated with formation of the superionic state in SrCh, 
11:5790 (BA;US) 


Expansion 
The thermal conductivity and expansion enhancement 
associated with formation of the superionic state in SrCh, 
11:5790 (BA;US) 
STRONTIUM FLUORIDES 
Thermal Conductivity 
The thermal conductivities of SrCl, and SrF2 from 85 to 400 
K, 11:5789 (BA;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 
Computerized 


Simulation 
Installation of the PADL-2 solid modeler on the CRAY-1, 
- 11:6876 (R;US) 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STUDSVIK R-2 REACTOR 
See R-2 REACTOR 
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SUBBITUMINOUS COAL 
Ash Content 
Direct determination of oxygen in New Zealand coals. Final 
report, 11:4726 (R;NZ) 


Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
Bed Combustion ; 

Performance of Conoco's prototype MS-FBC oil field steam 
generator (Multi-Solid Fluidized Bed Combustion), 11:4802 
(RA;US) 

Moisture 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 
Quantitative Chemical Analysis 

Direct determination of oxygen in New Zealand coals. Final 

report, 11:4726 (R;NZ) 


Study of neutron noise from reflected, metal assemblies with 
criticality safety applications in mind, 11:5945 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SULFATES 
See also MANGANESE SULFATES 
Ecological Concentration 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
Environmental Transport 
Dry deposition and canopy exchange in a mixed oak forest as 
determined by analysis of throughfall, 11:6245 (J;GB) 
Water Chemistry 
Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFITES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Biological Effects 
[Effect of SO. on light modulation on plant metabolism]. 
Progress report, 11:6420 (R;US) 
SULFONIC ACIDS 
Aerosols 
Aerosol chemistry of methane sulfonic acid, 11:6222 (RA;US) 
Atmospheric Chemistry 
Aerosol chemistry of methane sulfonic acid, 11:6222 (RA;US) 
Solvent Properties 
Solubilities of toluene and n-octane in aqueous protosurfactant 
and surfactant solutions, 11:4882 (J;US) 
SULFUR 


Structure of atomic sulfur overlayers on the Mo(001) surface 
using low-energy alkali ion scattering, 11:5704 (J;US) 


Electrochemical and pic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
G;US) 

Ton Collisions 

Structure of atomic sulfur overlayers on the Mo(001) surface 

using low-energy alkali ion scattering, 11:5704 (J;US) 
Recovery 


Alkali-alumina sorbents for regenerable SO, removal in 
fluidized-coal combustion, 11:4740 (RA;US) 
Metallurgical Effects 
Effect of various sulfide stringer populations on the ductility of 
hot-rolled C-Mn steels, 11:5718 (J;US) 
Raman Spectroscopy 
Electrochemical and pic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
(J;US) 
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Reduction 
Electrochemical and spectroscopic studies of sulfur in 
aluminum chloride-N-(n-butyl)pyridinium chloride, 11:5893 
(J;US) 
Tissue Distribution 
Elemental microanalysis of frozen hydrated embryonic tissue, 
11:6369 (RA;US) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also CARBON OXYSULFIDE 
SULFATES 


SULFITES 
SULFUR FLUORIDES 
SULFUR OXIDES 


Aerosols 
Aerosol sulfur chemistry, 11:6213 (RA;US) 

Atmospheric Chemistry 

Aerosol sulfur chemistry, 11:6213 (RA;US) 

Marine sulfur chemistry and the air/sea exchange of volatile 
organic sulfur compounds, 11:6278 (RA;US) 

Sulfur chemistry in clouds, fog and rain, 11:6208 (RA;US) 
Biogeochemistry 

Marine sulfur chemistry and the air/sea exchange of volatile 
organic sulfur compounds, 11:6278 (RA;US) 

SULFUR DIOXIDE 
Air Pollution Abatement 

Combustion of uraniferous lignites in fluidized bed, 11:4796 
(RA;US) 

Economics of nitrogen oxides, sulfur oxides, and ash control 
systems for coal-fired utility power plants. Final report, 
January 1981-January 1985, 11:5209 (R;US) 

Pollution control performance of a dual-bed fluidized-bed 
combustor, 11:4753 (RA;US) 

Air Pollution Control 

Additive effects on scrubber chemistry, 11:5189 (RA;US) 

Aerosol particle precharger and an SO: reactor using energetic 
electrons, 11:5191 (RA;US) 

Combined NO/sub x//SO/sub x/ removal with ZnO in a 
spray dryer and fabric filter (bench-scale tests), 11:5196 
(RA;US) 

Development of a simultaneous NO/sub x/-SOs flue gas 
removal process with the use of metal-exchanged zeolites, 
11:5197 (RA;US) 

Flue gas cleanup program at the Pittsburgh Energy 
Technology Center, 11:5187 (RA;US) 

Furnace injection of pressure hydrated lime for SO. control, 
11:5200 (RA;US) 

PETC fluidized-bed copper oxide process for combined 
SO:/NO/sub x/ flue gas cleanup, 11:5204 (RA;US) 

Spray dryer/electron beam removal of SO, and NO/sub x/ 
from flue gas, 11:5202 (RA;US) 

Sulf-X FGD process, 11:5195 (RA;US) 

Biological Effects 

[Effect of SO. on light modulation of plant metabolism]. 
Progress report, 11:6321 (R;US) 

[Effect of SO: on light modulation on plant metabolism]. 
Progress report, 11:6420 (R;US) 

Effect on SO light modulation of plant metabolism. Final 
progress report, June 1, 1983-May 31, 1985, 11:6421 (R;US) 

Reactions 


Interaction of complexes Mn(PPhMe2)Br2 and mn(PET3)Br2 
with sulfur dioxide. Technical report, 11:5878 (R;US) 
Mass Transfer 
Mass transfer in a fluidized-bed combustor with sulfur 
retention by a model sorbent consisting of large particles, 
11:4809 (RA;US) 
Materials Recovery 
Alkali-alumina sorbents for regenerable SO. removal in 
fluidized-coal combustion, 11:4740 (RA;US) 
Monitoring 
Measurement of gas and temperature profiles at the TVA 20- 
ME AFEBC pilot plant (Atmospheric fluidized bed 
combustion), 11:4814 (RA;US) 


Laboratory studies of the multiphase SO2-oxidation, 11:6200 
(RA;US) 


SUPER PHENIX REACTOR 
Safety Engineering 


Removal 
Simultaneous removal of SO, NO/sub x/, CO, and CH, using 
SORCAT systems, 11:4741 (RA;US) 
SULFUR FLUORIDES 
Tracer T 
Aircraft release of sulfur hexafluoride as an atmospheric tracer, 
11:6244 (J;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Electron-Ion Collisions 
Dielectronic recombination measurements on multicharged 
ions, 11:6511 (R;US) 
SULFUR OXIDES 


See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 


Air Pollution Control 

Advanced combined NO/sub x//SO/sub x/ removal system 
moving bed copper oxide evaluation program, 11:5194 
(RA;US) 

Development of combined NO/sub x//SO/sub x/ 
environmental control technology, 11:5188 (RA;US) 

Evaluation of the NOXSO combined NO/sub x//SO: 
treatment process, 11:5203 (RA;US) 

Extended abstract combined SO/sub x//NO/sub x/ particulate 
flue gas cleanup, 11:5201 (RA;US) 

Modelling and assessment of advanced processes for integrated 
environmental control of coal-fired power plants, 11:5198 
(RA;US) 

Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 11:5199 (RA;US) 

Thermodynamic data for SO/sub x/-NO/sub x/ removal 
systems, 11:5190 (RA;US) 

Thermodynamic Properties 

Thermodynamic data for SO/sub x/-NO/sub x/ removal 

systems, 11:5190 (RA;US) 
SULFUR SULFIDES 


SO; measurements at the Grimethorpe PFBC facility 
(Pressurized fluidized bed combustion), 11:4750 (RA;US) 
Chemical Reaction Yield 
Catalytic formation of SOs as a function of boiler fouling, 
11:6051 (TJ;GB) 
Synthesis 
SOs measurements at the Grimethorpe PFBC facility 
(Pressurized fluidized bed combustion), 11:4750 (RA;US) 
SULFURIC ACID 
Recycling 
Stable isotope studies. Progress report, March 1, 1985-October 
1985, 11:5881 (R;US) 
SUN 
Axions 
Detection rates for "invisible’-axion searches, 11:6562 (J;US) 
SUN SHADES 


Design 
Daylighting and shuttering: reflective insulating blind system 
mechanical design and preliminary performance data, 
11:5579 (BA;US) 
Performance Testing 
Daylighting and shuttering: reflective insulating blind system 
mechanical design and preliminary performance data, 
11:5579 (BA;US) 
SUPER PHENIX REACTOR 
Creys Mallville, Isere, France 
Leak Testing 
Consequences of leak propagation and detection studies on the 
definition of the design basis accident for sodium-water 
steam generators, 11:5426 (RA;XA) 
Safety Engineering 
Consequences of leak propagation and detection studies on the 
definition of the design basis accident for sodium-water 
steam generators, 11:5426 (RA;XA) 
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Steam Generators 


Steam Generators 
Consequences of leak propagation and detection studies on the 
definition of the design basis accident for sodium-water 
steam generators, 11:5426 (RA;XA) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CABLES 
Critical Current 


Comparison of long and short sample critical currents in 
incoloy 903 NbsSn cable-in-conduit conductors, 11:5968 
(J;US) 

Critical current anistropy in NbTi cables, 11:6066 (J;US) 


Cryogenics 
A subcable test facility, 11:5971 (J;US) 


Comparison of long and short sample critical currents in 
incoloy 903 NbsSn cable-in-conduit conductors, 11:5968 
G;US) 

Fabrication 

Experimental determination of stability margin in a 27 strand 
bronze matrix, NbsSn cable-in-conduit conductor, 11:5967 
(J;US) 

Heat Transfer 

Transient heat transfer from a cable in conduit configuration in 

subcooled he I and he II, 11:5969 (J;US) 
Performance Testing 
A subcable test facility, 11:5971 (J;US) 


Experimental determination of stability margin in a 27 strand 
bronze matrix, NbsSn cable-in-conduit conductor, 11:5967 
(J;US) 

Test Facilities 
A subcable test facility, 11:5971 (J;US) 
SUPERCONDUCTING CAVITY RESONATORS 
Drift Tubes 

Development of superconducting niobium accelerating 

structures for heavy ions, 11:6097 (J;US) 
Performance 

Development of superconducting niobium accelerating 

structures for heavy ions, 11:6097 (J;US) 
Pulse Techniques 

High field RF superconductivity: to pulse or not to pulse?, 

11:5965 (J;US) 
SUPERCONDUCTING COMPOSITES 
Critical Current 

High critical current densities in industrial scale composites 

made from high homogeneity NB 46.5 TI, 11:5966 (J;US) 
Current Density 

High critical current densities in industrial scale composites 

made from high homogeneity NB 46.5 TI, 11:5966 (J;US) 
Drawing 

High critical current densities in industrial scale composites 

made from high homogeneity NB 46.5.TI, 11:5966 (J;US) 
Heat Treatments 

New perspectives on flux pinning in niobium-titanium 

composite superconductors, 11:5975 (J;US) 
Flux 


New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 


New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 
SUPERCONDUCTING JUNCTIONS 
Tunnel Effect 
Superconducting junction with resonant tunneling, 11:5948 
G;US) 
SUPERCONDUCTING MAGNETS 


Systems 
Fabrication and testing of the 3-m diameter superconducting 
solenoid and refrigeration system for the Fermilab collider 
detector, 11:6098 (J;US) 
Corrections 
Superconducting sextupole correction coil operating in 
persistent mode, 11:6115 (J;US) 
Critical Current 
I /SUB c/ (H, T) measurements for multi-kiloampere 
superconducting magnet conductor, 11:6102 (J;US) 
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Cryogenics 
Superconducting super collider 5ST dipole magnet cryogenic 
design, 11:6100 (J;US) 
Cryostats 
Magnet cold mass high load supports thermal response and 
performance design correlation, 11:5973 (J;US) 


A 40 mm bore Nb-Ti model dipole magnet, 11:6101 (J;US) 

Superconducting super collider ST dipole magnet cryogenic 
design, 11:6100 (J;US) 

Experiment Planning 
MIT 12 tesla test coil experiment, 11:5954 (J;US) 
Fabrication 

A 40 mm bore Nb-Ti model dipole magnet, 11:6101 (J;US) 

A NbsSn dipole magnet reacted after winding, 11:5952 (J;US) 

Application of NbN films to the development of very high 
field superconducting magnets, 11:5959 (J;US) 

Fabrication and testing of the 3-m diameter superconducting 
solenoid and refrigeration system for the Fermilab collider 
detector, 11:6098 (J;US) 

MIT 12 tesla test coil experiment, 11:5954 (J;US) 

Feasibility Studies 

Superconducting qualification program for TFCX and alcator 

DCT magnetic systems, 11:5957 (J;US) 
Gas Tungsten-Arc Welding 

Welding process selection for fabrication of a superconducting 

magnet structure, 11:6830 (J;US) 
Magnet Pole Pieces 
Field enhancement of a 12.5-T magnet using holmium poles, 
11:5960 (J;US) 
Dipoles 
A NbsSn dipole magnet reacted after winding, 11:5952 (J;US) 
Magnetic Flux 

Field enhancement of a 12.5-T magnet using holmium poles, 

11:5960 (J;US) 
Materials 
Materials studies for magnetic fusion energy applications at 
low temperatures. 8. Technical report, 11:5682 (R;US) 
Mechanical Properties 
Mechanical properties of superconducting coils, 11:5958 (J;US) 
Operation : 

Superconducting sextupole correction coil operating in 

persistent mode, 11:6115 (J;US) 
Performance Testing 

A NbsSn dipole magnet reacted after winding, 11:5952 (J;US) 

Development of high field Nb-Ti accelerator dipoles, 11:6104 
(J;US) 

Fabrication and testing of the 3-m diameter superconducting 
solenoid and refrigeration system for the Fermilab collider 
detector, 11:6098 (J;US) 

MIT 12 tesla test coil experiment, 11:5954 (J;US) 

Model magnet studies, 11:6103 (J;US) 

Superconducting qualification program for TFCX and alcator 
DCT magnetic systems, 11:5957 (J;US) 

Superconducting sextupole correction coil operating in 
persistent mode, 11:6115 (J;US) 

Test results from two 5m two-in-one superconducting magnets 
for the SSC, 11:6099 (J;US) 

Quenching 
Quench energies of potted magnets, 11:5970 (J;US) 
Shielded Metal-Arc Welding 

Welding process selection for fabrication of a superconducting 

magnet structure, 11:6830 (J;US) 
Solenoids 

Fabrication and testing of the 3-m diameter superconducting 
solenoid and refrigeration system for the Fermilab collider 
detector, 11:6098 (J;US) 

Test Facilities 
MIT 12 tesla test coil experiment, 11:5954 (J;US) 

Therma! Conduction 
Quench energies of potted magnets, 11:5970 (J;US) 

Thermal Stresses 
Mechanical properties of superconducting coils, 11:5958 (J;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
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SUPERCONDUCTING SUPER COLLIDER 
Kicker Magnets 
SSC kicker impedances, 11:6087 (R;US) 


Magnets 
A 40 mm bore Nb-Ti model dipole magnet, 11:6101 (J;US) 
Fabrication and testing of the 3-m diameter superconducting 
solenoid and refrigeration system for the Fermilab collider 
detector, 11:6098 (J;US) 
I /SUB c/ (H, T) measurements for multi-kiloampere 
superconducting magnet conductor, 11:6102 (J;US) 
Superconducting super collider 5T dipole magnet cryogenic 
design, 11:6100 (J;US) 
SUPERCONDUCTING WIRES 
Chemical Composition 
Method of preparing composite superconducting wire, 11:5946 
(P;US) 
Powder metallurgy processed NbsSn employing extrusion and 
varying Nb content, 11:5956 (J;US) 
The microstructural state of NbsSn in a multifilamentary 
titanium doped bronze-process wire, 11:5974 (J;US) 
Critical Current 
The critical current density and microstructural state of an 
internal tin multifilamentary superconducting wire, 11:5972 
GJ;US) 
Current Density 
Nb-A1 powder metallurgy processed multifilamentary wire, 
11:5955 (J;US) 
The critical current density and microstructural state of an 
internal tin multifilamentary superconducting wire, 11:5972 
G;US) 


New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 
Extrusion 
Powder metallurgy processed NbsSn employing extrusion and 
varying Nb content, 11:5956 (J;US) 


A combination bronze-in situ process for preparation of 
superconducting wire, 11:5963 (J;US) 

Characterization of Nb-8 wt.% A1 wires by analytical electron 
microscopy, 11:5950 (J;US) 

Magnetization measurements on multifilamentary NosSn and 
NbTi conductors, 11:5964 (J;US) 

Method of preparing composite superconducting wire, 11:5946 
(P;US) 

Nb-Al powder metallurgy processed multifilamentary wire, 
11:5955 (J;US) 

Properties of Ti alloyed multifilamentary NbsSn wires by 
internal tin process, 11:5962 (J;US) 

The critical current density and microstructural state of an 
internal tin multifilamentary superconducting wire, 11:5972 
G;US) 

The microstructural state of NbsSn in a multifilamentary 
titanium doped bronze-process wire, 11:5974 (J;US) 


The critical current density and microstructural state of an 
internal tin multifilamentary superconducting wire, 11:5972 
G;US) 


The critical current density and microstructural state of an 
internal tin multifilamentary superconducting wire, 11:5972 
GUS) 

The microstructural state of NbsSn in a multifilamentary 
titanium doped bronze-process wire, 11:5974 (J;US) 

Powder Metallurgy 

Characterization of Nb-8 wt.% A1 wires by analytical electron 
microscopy, 11:5950 (J;US) 

Powder metallurgy processed NbsSn employing extrusion and 
varying Nb content, 11:5956 (J;US) 


Superconductivity 
Properties of Ti alloyed multifilamentary NbsSn wires by 
internal tin process, 11:5962 (J;US) 
Transmission Electron Microseopy 
Characterization of Nb-8 wt.% Al wires by analytical electron 
microscopy, 11:5950 (J;US) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 


Critical Field 
St xdards for measurement of the critical fields of 
superconductors, 11:5947 (J;US) 
Hamiltonians 
Aharonov-Bohm effect: influence of the electrons’s field, and 
speculations on the possibility of shielding, 11:6696 (BA;JP) 


Aharonov-Bohm effect: influence of the electrons’s field, and 

speculations on the possibility of shielding, 11:6696 (BA;JP) 
Short Wave Radiation 

High field RF superconductivity: to pulse or not to pulse?, 

11:5965 (J;US) 
Superconductivity 

High field RF superconductivity: to pulse or not to pulse?, 

11:5965 (J;US) 
Thermal Conductivity 
Transient heat transfer from a cable in conduit configuration in 
subcooled he I and he II, 11:5969 (J;US) 
SUPERGRAVITY 
Composite Models 
Composite anomalies in supergravity, 11:6695 (J;NL) 
Cosmological Modeis 

Gravitinos as the cold dark matter in an 2=1 universe, 

11:6489 (J;NL) 
SUPERHEATERS 
Welded Joints 

Creep-rupture ies of nickel-based transition joints after 
long-term service, 11:5679 (R;US) 

Dissimilar-weld failure analysis and development program. 
Volume 2. Metallurgical characteristics. Final report, 
11:5181 (R;US) 

SUPERLATTICES 
Elasticity 

Elastic properties of metallic superlattices (Au/Ni; Mo/Ni), 

11:5668 (R;US) 
SUPERNOVAE 
Nuclear Matter 
Supernovae and the nuclear equation of state at high densities, 
11:6488 (J;NL) 
SUPERSYMMETRY 
Electron-Positron Interactions 
Single wino production in e* e~ collisions, 11:6548 (R;DE) 
SUPERTANKERS 
See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY AND DEMAND 
F 
Forecasting the demand for steel, 11:5633 (R;US) 
SUPPORTS 
‘Temperature Effects 

Magnet cold mass high load supports thermal response and 

performance design correlation, 11:5973 (J;US) 
SURFACE PROPERTIES 
Ultrasonic Testing 

Characterization of randomly rough surfaces by backscattering 

of ultrasonic waves at normal incidence, 11:6027 (TJ;GB) 
SURFACE WATERS 
See also COASTAL WATERS 


PONDS 

SEAS 

STREAMS 

WATER RESERVOIRS 
Acidification 

Evaluation of trends in the acidity of precipitation and the 
related acidification of surface water in North America, 
11:6241 (R;US) 

Vulnerability of selected lakes and streams in the Middle 
Atlantic region to acidification: a regional survey, 11:6298 
(R;US) 

Fluid Mechanics 

Overview of mass transport considerations pertinent to 
reactions of atmospheric gases in natural waters, 11:6279 
(RA;US) 





Oxidation 
Photochemistry and oxidation in surface waters, 11:62£3 
(RA;US) 


Photochemical Oxidants 
Short-lived oxidants in natural waters, 11:6294 (RA;US) 


Photochemistry 
Photochemistry and oxidation in surface waters, 11:6283 
(RA;US) 


Environmental Radiation Data, Report 40. October-December 
1984, 11:6250 (R;US) 
SURFACES 
Ton Scattering Analysis 
Structure of atomic sulfur overlayers on the Mo(001) surface 
using low-energy alkali ion scattering, 11:5704 (J;US) 
SURGERY 
Side Effects 
Short bowel syndrome. Clinical, metabolic and nutritional 
aspects, including parenteral nutrition, 11:6359 (R;NL) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 
Gravel Neck, Virginia, USA 


Conformance to Generic Letter 83-28, Items 3.1.3 and 3.2.3, 
Beaver Valley, Unit No. 1, North Anna, Unit Nos. 1 and 2, 
Surry Unit Nos. 1 and 2 t Nos. 50-334, 50-338, 50- 
339, 50-280, and 50-281), 11:5403 (R;US) 

Conformance to Regulatory Guide 1.97 Slurry Power Station, 
Unit Nos. 1 and 2 (Docket Nos. 50-280 and 50-281), 11:5231 
(R;US) 

SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 


Compliance 

Conformance to Generic Letter 83-28, Items 3.1.3 and 3.2.3, 
Beaver Valley, Unit No. 1, North Anna, Unit Nos. 1 and 2, 
Surry Unit Nos. 1 and 2 (Docket Nos. 50-334, 50-338, 50- 
339, 50-280, and 50-281), 11:5403 (R;US) 

Conformance to Regulatory Guide 1.97 Slurry Power Station, 
Unit Nos. 1 and 2 (Docket Nos. 50-280 and 50-281), 11:5231 
(R;US) 

SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY MONITORS 


Standards 
“ue of health physics instrument performance, 11:6135 
;US) 
Comparative Evaluations 
Field measurement of environmental radiation by using various 
detectors, 11:6264 (RA;JP;In Japanese) 


Performance 
Operation GREENHOUSE. Scientific Director's report of 
atomic weapon tests at Eniwetok, 1951. Annex 6.5. 
Interpretation of survey-meter data, 11:6177 (R;US) 
Performance T 
Evaluation of health physics instrument performance, 11:6135 
(J;US) 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SUSQUEHANNA STEAM ELECTRIC STATION UNIT-2 
See SUSQUEHANNA-2 REACTOR 
SUSQUEHANNA-:2 REACTOR 
Salem, Pennsylvania, USA 


Conformance to Generic Letter 83-28 Items 3.1.3 and 3.2.3, 
Susquehanna Steam Electric Station, Unit No. 2 (Docket 
No. 50-388), 11:5220 (R;US) 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Air Pollution 
Measurements of CO, NO: and NO inside and outside vehicles 
in traffic, 11:6227 (R;SE;In Swedish) 
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Nitrogen dioxide in Swedish cities - testing in 26 cities, 
January 1983-March 1984, 11:6228 (R;SE;In Swedish) 
Energy Policy 
Solid fuels. Supply, cost, prospects of competition, 11:5079 
(R;SE;In Swedish) 
Planning 
Oil industry in transition. Market and conditions of 
competition for the Swedish refineries, 11:4874 (R;SE;In 
Swedish) 
Wind 
Wind forecast for the wind power plant of Naesudden on the 
time-scale of 1 to 6 hours, 11:5168 (R;SE;In Swedish) 
Wind Power 
Wind power, 11:5166 (R;SE;In Swedish) 
Wind Power Plants 
Full-size tests, Maglarp. Project: Loads and strains (LOP). 
Progress report: evaluation of forces (Safety testing of wind 
turbines), 11:5178 (R;SE;In Swedish) 
Measurement of noise at the wind power plant of Maglarp, 
Skaane, 11:5169 (R;SE;In Swedish) 
Wind forecast for the wind power plant of Naesudden on the 
time-scale of 1 to 6 hours, 11:5168 (R;SE;In Swedish) 
Wind power, 11:5166 (R;SE;In Swedish) 
SWEDISH REACTOR R-2 
See R-2 REACTOR 
SWIMMING 
See EXERCISE 
SWINE 
Radiation Burns 
Operation SNAPPER, Nevada Proving Grounds. Project 4.6. 
The time course of thermal radiation as measured by burns 
in pigs. Report for April-June 1952, 11:6169 (R;US) 


Gas Cooled Reactors 
Swiss activities in the field of gas-cooled reactors in 1983, 
11:5244 (RA;XA) 
SYMPATHECTOMY 


See AUTONOMIC NERVOUS SYSTEM 
SURGERY 


SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Overview of the characteristics of the 6-GeV synchrotron 
radiation: a preliminary guide for users, 11:6106 (R;US) 


available way in the Country, 11:6075 (RA;BR;In 
Portuguese) 
Spectra 
(EXAFS) X-ray absorption spectroscopy, 11:6675 (RA;BR;In 
Portuguese) 
Angular Distribution 


Angular distribution of undulator power for an arbitrary 
deflection parameter K, 11:6088 (R;US) 


Equipment 
Technical infra-structure for accelerators in Brazil, 11:6059 
(RA;BR;In Portuguese) 


Proceedings of the Meeting on Techniques and Applications of 
Synchrotron Radiation, 11:6052 (R;BR;In Portuguese and 
English) 

Moessbauer Effect 
Synchrotron radiation and Moessbauer effect, 11:5663 
(RA;BR;In Portuguese) 
Optical Properties 
Brightness, coherence, and propagation characteristics of 
ence radiation, 11:6070 (R;US) 


Research Programs 
Proceedings of the Mccting on Techniques and Applications of 
a Radiation, 11:6052 (R;BR;In Portuguese and 
Synchrotron radiation use in some research programs in Brazil, 
11:6056 (RA;BR;In Portuguese) 
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Small Angle Scattering 
Low angle X-ray scattering, 11:6640 (RA;BR;In Portuguese) 
Storage Rings 
Ondulators and Wigglers - Theoretical aspects, 11:6643 
(RA;BR;In Portuguese) 
Uses 
Proceedings of the Meeting on Techniques and Applications of 
Synchrotron Radiation, 11:6052 (R;BR;In Portuguese and 
English) 
Wiggler Magnets 
Ondulators and Wigglers - Theoretical aspects, 11:6643 
(RA;BR;In Portuguese) 
SYNCHROTRON RADIATION SOURCES 


Grazing incidence monochromator FLIPPER, 11:6148 (R;DE) 
Wiggler Magnets 
Development of a NdFe-steel hybrid wiggler for SSRL, 
11:6092 (R;US) 
SYNCHROTRONS 


See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
NSLS 


Design 
European X-ray facility (ESRF) and the VUV project at 
Orsay (SUPER ACO), 11:6074 (RA;BR) 
SYNROC 
See SYNTHETIC ROCKS 
SYNTHESIS 


See also NUCLEOSYNTHESIS 
PHOTOSYNTHESIS 


Biological Radiation Effects 
Exogenous spleen colony ultrastructure in polycythemic 
irradiated mice, 11:6392 (RA;CS;In Czech) 
SYNTHESIS GAS 
Synthesis 
Bench scale studies on catalytic gasification of biomass, 11:5024 
(R;US) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
Microemulsions from vegetable oil and aqueous alcohol with 1- 
butanol surfactant as alternative fuel for diesel engines, 
11:5658 (P;US) 
Air Pollution Mi 
Synfuel/Petrofuel Conditioning and Delivery Facility 
operations manual. User Manual May 1982-September 1984, 
11:6237 (R;US) 
SYNTHETIC ROCKS 
Chemical 


Preparation 
Large scale densification of a nuclear waste ceramic by hot 
isostatic pressing, 11:5800 (J;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


T 


TAILINGS 
Solid residue separated in the preparation of various products. 
See also MILL TAILINGS 
Fluidized-Bed Combustion 
Combustion of coal-water slurries and coal tailings in a 
fluidized bed, 11:4768 (RA;US) 
Evaluation of freeboard combustion in a fluidized-bed 
combustor, 11:4825 (RA;US) 
Performance of an FBC boiler burning coal rejects (Fluidized 
bed combustion), 11:4769 (RA;US) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 


Potential measurements in tandem mirrors, 11:6708 (R;US) 


impurities 


Neutral Atom Beam Injection 
Neutral beam injection on the phaedrus tandem mirror 
experiment, 11:6849 (BA;US) 
TANK FARMS 
See STORACE FACILITIES 
TANKER SHIPS 


Safety Engineering 
Cargo protection afforded by hull structure of LPG carriers 
during grounding at low or drifting speeds, 11:4892 (R;GB) 
TANTALUM HYDRIDES 
Harmonics 
Localized vibrations of H in Nb and Ta at high concentration 
and low temperatures, 11:5756 (BA;US) 
Jahn-Teller Effect 
Jahn-Teller resonance states in the Vb metal hydrides, 11:5767 
(BA;US) 
Resonance 
Jahn-Teller resonance states in the Vb metal hydrides, 11:5767 
(BA;US) 
TANTALUM OXIDES 
Electric Conductivity 
Protonic conduction in acceptor-doped KTaQOs crystals, 
11:5824 (R;US) 
TAR 
See also COAL TAR 


Carcinogen Screening 
Comparative analysis of gasification/pyrolysis condensates, 
11:5025 (R;US) 
Chemical Analysis 
Comparative analysis of gasification/pyrolysis condensates, 
11:5025 (R;US) 
Mutagen Screening 
Comparative analysis of gasification/pyrolysis condensates, 
11:5025 (R;US) 
TAR SANDS 
See OIL SANDS 
TARGETS 


See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
AMERICIUM 243 TARGET 
BISMUTH 209 TARGET 
CARBON 12 TARGET 
COBALT 59 TARGET 
COPPER 65 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HAFNIUM 177 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HYDROGEN 1 TARGET 
INDIUM 115 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 206 TARGET 
LEAD 208 TARGET 
NEPTUNIUM 237 TARGET 
OXYGEN 18 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 240 TARGET 
PLUTONIUM 242 TARGET 
RHENIUM 185 TARGET 
THALLIUM 205 TARGET 
TUNGSTEN 182 TARGET 
URANIUM 232 TARGET 
URANIUM 235 TARGET 
URANIUM 236 TARGET 
URANIUM 238 TARGET 
XENON 131 TARGET 
ZINC 67 TARGET 

Fabrication 
Capabilities of the Los Alamos National Laboratory in nuclear 
target technology, 11:6094 (J;NL) 
Development of ion beam sputtering techniques for actinide 
target preparation, 11:6095 (J;NL) 
Evaluation of target purity using various vacuum systems, 
11:6096 (J;NL) 


Evaluation of target purity using various vacuum systems, 
11:6096 (J;NL) 
TAU LEPTONS 
See TAU PARTICLES 





TAU PARTICLES 
Weak Particle Decay 


TAU PARTICLES 
Weak Particle Decay 
Lifetime of heavy flavour particles, 11:6538 (R;US) 
TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 
Analytical Solution 
Local effect of equilibrium current on tearing mode stability, 
11:6705 (R;US) 
TECHNETIUM 99 
Production 
Experience with performance of extraction sup(99m)Tc 
generator at nuclear medicine departments, 11:5915 
(RA;CS;In Czech) 
Extraction sup(99m)Tc generator designed for nuclear 
medicine departments, 11:5917 (RA;CS;In Czech) 
i ion of extraction sup(99m)Tc generator designed for 
nuclear medicine departments, 11:5916 (RA;CS;In Czech) 


Derivation of a waste package source term for NNWSI from 
the results of laboratory experiments, 11:4989 (R;US) 
TECHNETIUM ALLOYS 
Phase Transformations 
Phase transitions in technetium-carbon thin films, 11:5675 
(R;SU;In Russian) 


vity 
Phase transitions in technetium-carbon thin films, 11:5675 
(R;SU;In Russian) 
TECHNETIUM CARBIDES 
Phase Transformations 
Phase transitions in technetium-carbon thin films, 11:5675 
(R;SU;In Russian) 


Phase transitions in technetium-carbon thin films, 11:5675 
(R;SU;In Russian) 


TEKTITES 
Geologic Ages 


Geochemical anomalies near the Eocene/Oligocene and 
Permian/Triassic boundaries, 11:6478 (J;US) 


Geochemical anomalies near the Eocene/Oligocene and 
Permian/Triassic boundaries, 11:6478 (J;US) 
TELLURIUM 124 
Energy Levels 
Fragmentation of spin-dipole charge-exchange states in 
spherical nuclei, 11:6627 (R;SU) 


See ALKYLATING AGENTS 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TEMPERATURE MEASUREMENT 
Fiber Optics 
Fiber optics temperature and pressure probe. Progress report, 
FY 1984-1985, 11:6152 (R;US) 
Probes 
Fiber optics temperature and pressure probe. Progress report, 
FY 1984-1985, 11:6152 (R;US) 
TENDONS (STRUCTURAL) 


Down on the farm. An analysis of energy inputs in Tennessee 
Valley farms, 11:5641 (R;US) 
TERPHENYL-PARA 
Fluorescence 
High-pressure studies of rotational reorientation dynamics: The 
role of dielectric friction, 11:5889 (J;US) 
TERRESTRIAL ECOSYSTEMS 
Mineral Cycling 
Influence of arthropods on ecosystems, 11:6252 (J;US) 
Mineralization 


Influence of arthropods on ecosystems, 11:6252 (J;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also ADVANCED COMPONENTS TEST FACILITY 
Vacuum Systems 
Clean vacuum systems for RFTF, 11:6764 (R;US) 


« 
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TEST REACTORS 


See also FFTF REACTOR 
FNR REACTOR 
HIFAR REACTOR 
IRR-1 REACTOR 
JMTR REACTOR 
LOFT REACTOR 
TREAT REACTOR 


Fuel Plates 
Low enriched aluminide and silicide fuel element technology 
at B and W (USA), 11:5363 (RA;JP) 
TESTING 
Automation 
Applying parallel data processing to automated test equipment, 
11:5935 (R;US) 
TESTOSTERONE 
Receptors 
Measure of binding-site of testosterone (T) in deferent ducts of 
rats, transplanted to caecum, 11:6322 (RA;BR;In Portuguese) 
TETRAHYDROFURAN 
Solvent Properties 
Solvent analysis of coal-derived products using pressure 
filtration, 11:4721 (BA;US) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Hydrogen Transfer 
Chemistry of hydrogen sulphide under coal liquefaction 
conditions; modelling hydrogen transfer catalysis, 11:4712 
(J;GB) 
TEVATRON 
See FERMILAB TEVATRON 
TEXAS 
Dual-Purpose Power Plants 
First 10,000 hours of operation of the Wormser grate at 
Amarillo, 11:4774 (RA;US) 
TEXT EDITORS 
Computer Codes 
GRESS: gradient-enhanced software system. Version D. User's 
Guide, 11:6872 (R;US) 
TFCX REACTORS 
Superconducting Magnets 
Superconducting qualification program for TFCX and alcator 
DCT magnetic systems, 11:5957 (J;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Charge Exchange 
The TFTR charge exchange diagnostic software systems, 
11:6720 (J;US) 
Plasms Diagnostics 
The TFTR charge exchange diagnostic software systems, 
11:6720 (J;US) 
Soft X Radiation 
Varieties of sawtooth behavior in TFTR plasmas, 11:6702 
(R;US) 
THALLIUM 205 TARGET 
Proton Reactions 
Angular momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
THALLIUM ISOTOPES 
Beta-Plus Decay 
Nuclear structure from radioactive decay. Annual progress 
report, 11:6593 (R;US) 
THERMAL ANALYSIS 
Mass Spectrometers 
Design, development, and application of a thermal analysis 
mass spectrometer, 11:6124 (R;US) 
THERMAL CONDUCTIVITY 
Methods 
A thermal properties measuring system for geologic materials, 
11:4980 (BA;US) 
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THERMAL ENERGY STORAGE EQUIPMENT 
Membrane-lined foundation systems for liquid thermal storage. 
Final report, August 1, 1980-December 31, 1982, 11:5146 
(R;US) 
Field Tests 
Field test and assessment of thermal energy storage for 
residential heating, 11:5580 (BA;US) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATION 
Thermal Analysis 
The thermal transmission properties of high temperature 
thermal insulation materials, 11:6050 (BA;US) 
Thermal Conductivity 
Apparent thermal conductivity measurements by an unguarded 
techniqne, 11:6472 (BA;US) 
Insulations with low thermal conductivity, 11:5792 (BA;US) 
The thermal transmission properties of high temperature 
thermal insulation materials, 11:6050 (BA;US) 
THERMAL NEUTRONS 
Coherent Scattering 
Neutron scattering in disordered alloys: coherent and 
incoherent intensities, 11:6648 (R;IT) 
Incoherent Scattering 
Neutron scattering in disordered alloys: coherent and 
incoherent intensities, 11:6648 (R;IT) 
Scattering 
Experimental determination of anomalous scattering lengths of 
samarium for thermal neutrons, 11:6654 (J;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Biological Effects 
Operation SNAPPER, Nevada Proving Grounds. Project 4.6. 
The time course of thermal radiation as measured by burns 
in pigs. Report for April-June 1952, 11:6169 (R;US) 
Measuring Instruments 
Operation SNAPPER, Nevada Proving Ground. Project 8.7. 
Thermal radiation measurements. Report for April-June 
1952, 11:6167 (R;US) 
Monitoring 
Operation GREENHOUSE. Scientific Director's report. 
Annex 1.1. Prompt-gamma-ray measurements. Part 4. 
Installation drawings. Nuclear explosions 1951, 11:6180 
(R;US) 
THERMAL REACTORS 


See also BR-2 REACTOR 
BYRON-1 REACTOR 
DMTR REACTOR 
DR-3 REACTOR 
DRESDEN-2 REACTOR 
DUKOVANY V-2 REACTOR 


KUHFR REACTOR 

NINE MILE POINT-1 REACTOR 
OYSTER CREEK-1 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SAPHIR REACTOR 
SIZEWELL-B REACTOR 
SURRY-I REACTOR 
SURRY-2 REACTOR 
SUSQUEHANNA-2 REACTOR 
THTR-300 REACTOR 

TREAT REACTOR 

WNP-2 REACTOR 

ZIMMER-1 REACTOR 
ZIMMER-2 REACTOR 
ZION-1 REACTOR 

ZION-2 REACTOR 


Control Rod Worths 
Blackness coefficients, effective diffusion parameters, and 
control rod worths for thermal reactors - methods, 11:5268 
(RA;US) 


THERMONUCLEAR REACTOR MATERIALS 
Materials Testing 


Blackness coefficients, effective diffusion parameters, and 
control rod worths for thermal reactors - applications, 
11:5269 (RA;US) 

THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 
Knudsen Flow 

Close-spaced high-temperature Knudsen flow. Annual report, 

May 16, 1984-May 15, 1985, 11:5553 (R;US) 
Performance 

Close-spaced high-temperature Knudsen flow. Annual report, 

May 16, 1984-May 15, 1985, 11:5553 (R;US) 
THERMIONIC DIODES 
Boltzmann-Vlasov Equation 

Kinetic stability properties of nonrelativistic non-neutral 
electron flow in a planar diode with applied magnetic field, 
11:6714 (J;US) 

Flute Instability 

Kinetic stability properties of nonrelativistic non-neutral 
electron flow in a planar diode with applied magnetic field, 
11:6714 (J;US) 

THERMIONIC EMITTERS 
Performance 
Close-spaced high-temperature Knudsen flow. Annual report, 
May 16, 1984-May 15, 1985, 11:5553 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCOUPLES 
Design 
Spring loaded thermocouple module, 11:6157 (P;US) 
THERMODYNAMIC CYCLES 
See also RANKINE CYCLE 
Comparative Evaluations 

Advanced coal-fueled combustor/heat exchanger technology 
study. Cogeneration applications. Final report, July 1978- 
April 1979, 11:4767 (R;US) 

THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
S Codes 

Description of variables used in the SOLGASMIX program, 

11:5899 (J;GB) 
THERMOELECTRIC MATERIALS 
Thermal Conductivity 

Thermal conductivity behavior of boron carbides, 11:5847 

(BA;US) 
Thermal Diffusion 

Thermal conductivity behavior of boron carbides, 11:5847 

(BA;US) 
THERMOMETERS 
Accuracy 

Apparatus for accurately measuring high temperatures, 11:6049 

(P;US) 


A thermal properties measuring system for geologic materials, 
11:4980 (BA;US) 
THERMONUCLEAR POWER PLANTS 
Reviews 
US magnetic fusion program overview, 11:5519 (BA;US) 
THERMONUCLEAR REACTOR MATERIALS 
International Cooperation 
First annual progress report on United States-Japan 
Collaborative Testing in the High Flux Isotope Reactor and 
the Oak Ridge Research Reactor for the period ending 
September 30, 1984, 11:6825 (R;US) 
Materials Testing 
5°Ni enrichment for fast reactor studies of helium effects, 
11:6804 (RA;US) 
Alloy development of JAERI for fusion reactor structural 
materials, 11:6809 (RA;US) 
Analysis of damage rates in the Materials Open Test 
Assembly of the Fast Flux Test Facility, 11:6774 (RA;US) 
Assessment of transmutant influence and new experimental 
approaches, 11:6803 (RA;US) 
Comparison of swelling for neutron- and non-irradiated MFR 
structural materials, 11:6778 (RA;US) 





THERMONUCLEAR REACTOR MATERIALS 
Materials Testing 


Corrosion of austenitic and ferritic steels in flowing lithium 
environment, 11:6793 (RA;US) 

Corrosion of type 316 stainless steel and 12Cr-IMoVW steel in 
thermally convective Pg-17 at. % Li, 11:6796 (RA;US) 

Creep/creep rupture properties, 11:6820 (RA;US) 

Defect structure evolution from radiation damage with D-T 
fusion neutrons, 11:6805 (RA;US) 

Description of the US/Japan spectral tailoring experiment in 
ORR, 11:6770 (RA;US) 

Design of iron-base austenitic alloys for complex nuclear 
service environments, 11:6810 (RA;US) 

Detection of micro-segregation of minor elements by 
nucleation point defect clusters, 11:6806 (RA;US) 

Dual ion irradiation studies of high strength copper alloys, 
11:6791 (RA;US) 

Elevated- temperature tensile properties of 2 1/4 Cr-1Mo steel 
irradiated in the EBR-II, AD-2 experiment, 11:6783 (RA;US) 

Environmental effects on the properties of vanadium-base 
alloys, 11:6792 (RA;US) 

Environmental effects on properties of structural alloys in 
flowing Pb-17Li, 11:6794 (RA;US) 

Ferritic alloy design for reduced activation, 11:6815 (RA;US) 

First annual progress report on United States-Japan 
Collaborative Testing in the High Flux Isotope Reactor and 
the Oak Ridge Research Reactor for the period ending 
September 30, 1984, 11:6825 (R;US) 

Fission-fusion correlations: summary, 11:6800 (RA;US) 

Fission-fusion correlation, 11:6801 (RA;US) 

Fractographic examination of ferritic alloy Charpy specimens 
at a fluence of 6 x 107? n/cm?’, 11:6788 (RA;US) 

Fracture toughness evaluation using miniatured specimen, 
11:6799 (RA;US) 

Hot cell capabilities and remote mechanical testing facilities, 
11:6819 (RA;US) 

Irradiation creep study at NRIM, 11:6821 (RA;US) 

Irradiation experiments for the US/Japan collaborative testing 
program in HFIR and ORR, 11:6768 (RA;US) 

Irradiation effects in ferritic steels, 11:6784 (RA;US) 

Light ion irradiation study in NRIM, 11:6822 (RA;US) 

Low activation ferritic steels, 11:6814 (RA;US) 

Low atomic number elemental analysis (EDX-ELS) and 
radioactive specimen techniques, 11:6807 (RA;US) 

Melting and fabrication of low activation ferritic alloys for 
FFTF irradiations, 11:6785 (RA;US) 

Microchemical - microstructural records in irradiated 
materials, 11:6808 (RA;US) 

Microstructural development in manganese-stabilized austenitic 
steel irradiated in HFIR at 500 and 600°C to 19 dpa, 11:6776 
(RA;US) 

Microstructure of alloy HT-9 and modified 9Cr-1Mo alloy 
irradiated in the UBR, 11:6779 (RA;US) 

Microstructural/microcompositional analysis of normalized- 
and-tempered 9Cr-1MoVNb and 12Cr-1MoVW steels doped 
with 2 wt % nickel, 11:6780 (RA;US) 

Microstructural comparison of HT-9 irradiated in HFIR and 
EBR-II, 11:6787 (RA;US) 

Minor compositional variations of the austenitic PCA to 
explore MC formation and stability characteristics for 
improved radiation resistance, 11:6775 (RA;US) 

Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6812 (RA;US) 

Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6813 (RA;US) 

Neutron dosimetry and damage calculations for the HFIR- 
CTR-30, -36, and -46 experiments, 11:6772 (RA;US) 

Neutron-radiation induced changes in electrical resistivity of 
copper alloys for MFE applications, 11:6790 (RA;US) 

Neutronics calculations in support of the ORR-MFE-4A and - 
4B spectral tailoring experiments, 11:6771 (RA;US) 

Operation of the ORR spectral tailoring experiments ORR- 
MFE-4A and -4B, 11:6767 (RA;US) 

Overview of MIT, ADIP irradiation experiments, 11:6773 
(RA;US) 

Postirradiation tensile behavior of nickel-doped 9Cr-1IMoVNb 
and 12Cr-1MoVW steels, 11:6782 (RA;US) 

Preliminary evaluation of microstructure and mechanical 
properties on low activation ferritic steels, 11:6786 (RA;US) 
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Preparation for postirradiation examination of US/Japan HFIR 
capsules, 11:6769 (RA;US) 

Reduced activation materials program at NRIM, 11:6811 
(RA;US) 

Reduced activation ferritic steels, 11:6816 (RA;US) 

Some effects of increased helium generation on microstructure 
and swelling of nickel-doped 9Cr-1MoVNb steel irradiated 
in HFIR, 11:6781 (RA;US) 

Specimen miniaturization and mechanical properties, 11:6798 
(RA;US) 

Swelling and tensile properties of neutron irradiated copper 
alloys for high heat flux applications, 11:6789 (RA;US) 

Swelling of Fe-Cr-Mn ternary alloys, 11:6817 (RA;US) 

Tensile properties of several vanadium alloys after irradiation 
in FFTF, 11:6777 (RA;US) 

Thermal convection loop studies of the lithium corrosion of 
low activation austenitic alloys and standard Fe-12Cr- 
1MoVW steel, 11:6795 (RA;US) 

Vanadium alloys: development strategy, 11:6818 (RA;US) 

What is the use of ion accelerator irradiation for fusion reactor 
material development, 11:6802 (RA;US) 

Mechanical Properties 

Fracture toughness evaluation using miniatured specimen, 
11:6799 (RA;US) 

Hot cell capabilities and remote mechanical testing facilities, 
11:6819 (RA;US) 

Physical Radiation Effects 

Defect structure evolution from radiation damage with D-T 
fusion neutrons, 11:6805 (RA;US) 

Fission-fusion correlations: summary, 11:6800 (RA;US) 

Fission-fusion correlation, 11:6801 (RA;US) 

What is the use of ion accelerator irradiation for fusion reactor 
material development, 11:6802 (RA;US) 

THERMONUCLEAR REACTORS 

For use in cases where certain aspects of either hypothetical or real 

thermonuclear reactors are discussed. 


See also STELLARATOR TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Superconducting Magnets 
Materials studies for magnetic fusion energy applications at 
low temperatures. 8. Technical report, 11:5682 (R;US) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 
THERMOPILES 

See THERMOCOUPLES 
THF 

See TETRAHYDROFURAN 
THICKNESS 


Index only if essential. 
Measuring Methods 
Optimum ranges for x-ray thickness measurements, 11:6129 
(R;US) 
THICKNESS GAGES 
X Radiation 


Optimum ranges for x-ray thickness measurements, 11:6129 
(R;US) 
THIN FILMS 


Laser-controlled wet chemical etching for corrective trimming 
of thin films: application to aluminum, 11:6037 (R;US) 


Optimum ranges for x-ray thickness measurements, 11:6129 


See ORGANIC SULFUR COMPOUNDS 
THIOIC ACIDS 
Radiosensitivity Effects 
Radioprotection of mouse colony forming units-spleen (CFU- 
S) against heavy charged particle damage by WR 2721, 
11:6402 (RA;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THOMSON SCATTERING 
Multipoint Thomson scattering system and measurements on 
the Los Alamos spheromak compact toroid experiment, 
11:6707 (R;US) 
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Ton Exchange Chromatography 
Multi-column step-gradient chromatography system for 
automated ion exchange separations, 11:5865 (R;US) 
THORIUM 232 
Cross Sections 
Programme of evaluation, processing and testing of nuclear 
data for Th-232, 11:6613 (RA;XA) 
Nuclear Data Collections 
of evaluation, processing and testing of nuclear 
data for Th-232, 11:6613 (RA;XA) 
Rotational States 
About a possibility of mixing of gr, B-, y- and S bands 
(example of **Th nucleus), 11:6619 (R;SU;In Russian) 
Vibrational States 
About a possibility of mixing of gr, B-, y- and S bands 
(example of **Th nucleus), 11:6619 (R;SU;In Russian) 
THORIUM ALLOYS 
Lattice Parameters 
Neutron-diffraction studies of UBe:sand ThBeis, 11:5690 (J;US) 
Neutron Diffraction 
Neutron-diffraction studies of UBe:sand ThBeis, 11:5690 (J;US) 
THORIUM CYCLE 
Program of research and development on the thorium 
utilization in PWRs. Final report for Phase 1 (1979-1983), 
11:5235 (R;DE) 
THORIUM D 
See LEAD 208 
THORIUM-HOCHTEMPERATUR PROTOTYPE REACTOR 
See THTR-300 REACTOR 
THOROTRAST 
Delayed Radiation Effects 
German Thorotrast study. Results of epidemiological, clinical 
and biophysical examinations on radiation-induced late 
effects in man caused by incorporated colloidal thorium 
dioxide (Thorotrast), 11:6390 (R;LU) 
THREE-DIMENSIONAL CALCULATIONS 
Discrete Ordinate Method 
Method for coupling two-dimensional to three-dimensional 
discrete ordinates calculations, 11:5270 (R;US) 
Monte Carlo Method 
Three-dimensional albedo Monte Carlo code system for 
calculating radiation flux distribution, 11:5273 (TG;US) 
THROMBOCYTES 
See BLOOD PLATELETS 
THROUGHFALL 
Chemical Composition 
Dry deposition and canopy exchange in a mixed oak forest as 
determined by analysis of throughfall, 11:6245 (J;GB) 
THTR-300 REACTOR 
Hammuentrop, North Rhein Westfalia, Federal Republic of 
Germany 
Swiss activities in the field of gas-cooled reactors in 1983, 
11:5244 (RA;XA) 
TIGHT SANDS 
See SANDSTONES 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Generic review of conservation, load management, rate 
restructure, and cogeneration, 11:5542 (R;US) 
TIN 120 
Energy Levels 
Fragmentation of spin-dipole charge-exchange states in 
spherical nuclei, 11:6627 (R;SU) 
TIN 124 
Energy Levels 
Fragmentation of spin-dipole charge-exchange states in 
spherical nuclei, 11:6627 (R;SU) 
TIN ALLOYS 
See also ZIRCALOY 
Current Density 
Further investigations of the solid-liquid reaction and high-field 
critical current density in liquid-infiltrated Nb-Sn 
superconductors, 11:5951 (J;US) 


TITANIUM ALLOYS 
Physical Radiation Effects 


Fabrication 
Further investigations of the solid-liquid reaction and high-field 
critical current density in liquid-infiltrated Nb-Sn 
superconductors, 11:5951 (J;US) 


Magnetization measurements on multifilamentary NosSn and 
NbTi conductors, 11:5964 (J;US) 


Further investigations of the solid-liquid reaction and high-field 
critical current density in liquid-infiltrated Nb-Sn 
superconductors, 11:5951 (J;US) 

TIN OXIDES 


A close view of gas evolution from the back side of a 
transparent electrode, 11:5910 (J;US) 


Time-resolved measurements of the fluorescence of rhodamine 
B on semiconductor and glass surfaces, 11:5912 (J;US) 
TIN PHOSPHIDES 
Crystal Growth Methods 
Photoelectrochemical characterization of CdSnP2 crystals, 
11:5838 (J;US) 


Photoelectrochemical 
11:5838 (J; i 


characterization of CdSnP» crystals, 


Photoelectrochemical characterization of CdSnP2 crystals, 
11:5838 (J;US) 
TIRES 
Energy Efficiency 
Investigation of the rolling resistance of fuel-efficient and high- 
performance tires. Technical report, 11:5582 (R;US) 
Rolling Friction 
Characterization of the rolling resistance of aftermarket 
passenger-car tires. Technical report, 11:5584 (R;US) 
Investigation of the rolling resistance of fuel-efficient and high- 
performance tires. Technical report, 11:5582 (R;US) 
TISSUE-EQUIVALENT MATERIALS 
Depth Dose Distributions 
Polyacrylamide-based phantoms as tissue substitute in 
experimental radiation physics, 11:6670 (J;US) 
TITANIUM 
Chemical Reactions 
Solid-state reaction between titanium carbide and titanium 
metal, 11:5798 (J;US) 
Crystal Growth 
Solid-state reaction between titanium carbide and titanium 
metal, 11:5798 (J;US) 
Metallurgical Effects 
Effect of ion implantation species on the tribological response 
of stainless steel surfaces, 11:5699 (J;US) 
TITANIUM ALLOYS 


See also INCONEL 706 
INCONEL X750 


Corrosion 
Environmental effects on the properties of vanadium-base 
alloys, 11:6792 (RA;US) 


Plating on titanium and zirconium, 11:5768 (J;US) 
Heat Treatments 
New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 
Flux 


New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 


Magnetization measurements on multifilamentary NosSn and 
NbTi conductors, 11:5964 (J;US) 


New perspectives on flux pinning in niobium-titanium 
composite superconductors, 11:5975 (J;US) 
Radiation Effects 
Neutron dosimetry and damage calculations for the HFIR- 
CTR-30, -36, and -46 experiments, 11:6772 (RA;US) 
Tensile properties of several vanadium alloys after irradiation 
in FFTF, 11:6777 (RA;US) 





TITANIUM ALLOYS 
Vacuum Coating 


Vacuum Coating 
Plating on titanium and zirconium, 11:5768 (J;US) 
TITANIUM CARBIDES 
Chemical Reactions 
Solid-state reaction between titanium carbide and titanium 
metal, 11:5798 (J;US) 
Growth 


Solid-state reaction between titanium carbide and titanium 
metal, 11:5798 (J;US) 
Thermal Conductivity 
Sensitivity and accuracy analysis of pulse diffusivity 
measurements on layered samples, 11:5726 (BA;US) 
Thermal Diffusion 
Sensitivity and accuracy analysis of pulse diffusivity 
measurements on layered samples, 11:5726 (BA;US) 
TITANIUM HYDRIDES 


Susceptibility 
Magnetic susceptibility and proton NMR study of TiCr /sub 
1.8/ /sup H/ /sub x/ , 11:5766 (BA;US) 
Nuclear Magnetic Resonance 
Magnetic susceptibility and proton NMR study of TiCr /sub 
1.8/ /sup H/ /sub x/ , 11:5766 (BA;US) 
TITANIUM NITRIDES 
Atom Transport 
Diffusion of nickel through titanium nitride films, 11:5783 
G;US) 


Structure 
Diffusion of nickel through titanium nitride films, 11:5783 
(J;US) 
Electric Conductivity 
Diffusion of nickel through titanium nitride films, 11:5783 
(J;US) 
Vapor Plating 
Diffusion of nickel through titanium nitride films, 11:5783 


Raman microprobe of laser-induced surface damage regions in 
TiO. coatings, 11:5777 (R;US) 
Tonic Potential 
Ionic potential models in insulators having the rutile structure, 
11:6684 (J;US) 
Laser-Radiation Heating 
Time-resolved temperature determinations from Raman 
scattering of TiO. coatings during pulsed laser irradiation, 
11:6151 (R;US) 
Lattice Vibrations 
Ionic potential models in insulators having the rutile structure, 
11:6684 (J;US) 
Uptake 
Technique permitting correlative microscopy of cultured 
alveolar macrophage cells, 11:6335 (RA;US) 
TMX DEVICES 
Electric Potential 
Potential measurements in tandem mirrors, 11:6708 (R;US) 
Plasma Confinement 
Nonambipolar radial particle transport in a tandem mirror, 
11:6715 (J;US) 
TNT 
Absorptivity 
Summary of activities and accomplishments. A proposal to 
develop a method for the detection of HE employing 
chemiluminescence reactions. Progress report, August 1- 
October 31, 1979, 11:6164 (R;US) 


Summary of activities and accomplishments. A proposal to 
develop a method for the detection of HE employing ; 
chemiluminescence reactions. Progress report, August 1- 
October 31, 1979, 11:6164 (R;US) 

TOBACCO 
Combustion Products 
Sampling and chemical characterization of concentrated 
smokes, 11:4878 (J;US) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
DOUBLET-3 DEVICE 
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PDX DEVICES 
SPHEROMAK DEVICES 


Charged-Particle Transport 
Global conditions and electron energy transport, 11:6723 
(J;SU;In Russian) 
Tearing Instability 
Local effect of equilibrium current on tearing mode stability, 
11:6705 (R;US) 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
ISX TOKAMAK 
JT-60 TOKAMAK 
PLT DEVICES 
TFCX REACTORS 
TFTR TOKAMAK 


Current-Drive Heating 
Alpha-driven currents in Tokamak reactors, 11:6725 (J;US) 
Limiters 
Articulated limiter blade for a tokomak fusion reactor, 11:6832 
(P;US) 
Lower Hybrid Heating 
A search for the optimum current driver for steady-state 
Tokamak reactors, 11:6732 (BA;US) 
Alpha-driven currents in Tokamak reactors, 11:6725 (J;US) 
Reviews 
Progress toward a tokamak fusion reactor, 11:6839 (BA;US) 
TOKYO-1 REACTOR 
See FUKUSHIMA-1 REACTOR 
TOLUENE 
Solubility 
Solubilities of toluene and n-octane in aqueous protosurfactant 
and surfactant solutions, 11:4882 (J;US) 
TOPOGRAPHY 
Synchrotron Radiation 
Experiments in the topography station of the Daresbury 
Laboratory, 11:6678 (RA;BR;In Portuguese) 
X-Ray Diffraction 
X-ray topography and multiple diffraction, 11:6677 (RA;BR;In 
Portuguese) 
TORNADOES 
Risk Assessment 
Tornado risk analysis at Savannah River Plant using 
windspeed damage thresholds and single building strike 
frequencies, 11:6031 (R;US) 
TORSATRON STELLARATOR 
See also ATF TORSATRON 


ATFSR: a small torsatron reactor, 11:6762 (R;US) 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Commercialization 
Impact of tax incentives on the commercialization of solar 
thermal electric technologies. Volume II. Federal revenue 
considerations, 11:5099 (R;US) 
Economic Analysis 
Impact of tax incentives on the commercialization of solar 
thermal electric technologies. Volume II. Federal revenue 
considerations, 11:5099 (R;US) 
TOXIC MATERIALS 
Environmental Transport 
Performance testing of the sediment-contaminant transport 
model, SERATRA, 11:6302 (BA;US) 
Water Pollution Control 
Performance testing of the sediment-contaminant transport 
model, SERATRA, 11:6302 (BA;US) 
TOXICITY 
Experiment Planning 
Cell injury and repair in the lung, 11:6419 (R;US) 
CE ELEMENTS 


See ELEMENTS 
TRACKS 
See PARTICLE TRACKS 
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TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSDUCERS 
Piezoelectricity 
Pulse mode study of the ultrasonic field radiated by a thick 
piezoelectric disc, 11:5929 (TJ;GB) 
Ultrasonic Waves 
Pulse mode study of the ultrasonic field radiated by a thick 
piezoelectric disc, 11:5929 (TJ;GB) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFERRIN 


In-113m binding to transferrin in the presence of chelating 

compounds, 11:5914 (RA;CS;In Czech) 
TRANSFORMERS 
Calibration 

EPRI-NBS (Electric Power Research Institute-National 
Bureau of Standards) coupling-capacitor voltage transformer 
calibration systems, 11:6035 (R;US) 

NBS (National Bureau of Standards) experience in field 
calibration of coupling-capacitor voltage transformers, 
11:6036 (R;US) 

TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 


Fluid Flow 
Transient analysis of coolant flow and heat transfer in LMFBR 
piping systems, 11:5451 (R;US) 
Heat Transfer 
Transient analysis of coolant flow and heat transfer in LMFBR 
piping systems, 11:5451 (R;US) 
'ydraulics 


Real-time simulation of thermal conduction in nuclear fuel 

elements, 11:5281 (R;US) 
Simulation 

Quick Look Report for Semiscale MOD-2C Test S-FS-6 
(Simulating PWR transient from SG line break), 11:5406 
(R;US) 

Summary report for LOFT anticipated transient Experiment 
Series L6-8, 11:5473 (R;US) 


Real-time simulation of thermal conduction in nuclear fuel 
elements, 11:5281 (R;US) 
TRANSITION ELEMENT ALLOYS 
Crystal Structure 
Alpha maganese and the Frank Kasper phases, 11:5707 (J;US) 
Phase Studies 
Alpha maganese and the Frank Kasper phases, 11:5707 (J;US) 
TRANSITION ELEMENT COMPLEXES 
See also MANGANESE COMPLEXES 
Binding Energy 
Electronic structure and reactions of transition metal 
complexes using effective core potentials, 1i:6513 (R;US) 
Reactions 


Electronic structure and reactions of transition metal 
complexes using effective core potentials, 11:6513 (R:US) 
Structure 


Electronic structure and reactions of transition metal 
complexes using effective core potentials, 11:6513 (R;US) 
TRANSITION ELEMENT COMPOUNDS 


See also COBALT COMPOUNDS 
IRON COMPOUNDS 
NICKEL COMPOUNDS 
NIOBIUM COMPOUNDS 
SCANDIUM COMPOUNDS 
VANADIUM COMPOUNDS 


Absorption Spectra 
Chemical environment and Ce valence: Global trends in 
transition-metal compounds, 11:5834 (J;US) 


Chemical environment and Ce valence: Global trends in 
transition-metal compounds, 11:5834 (J;US) 


Electronic Structure 
Chemical environment and Ce valence: Global trends in 
transition-metal compounds, 11:5834 (J;US) 
Electronic structure of non-stoichiometric transition metal 
hydrides, 11:5759 (BA;US) 
TRANSITION FLOW 
Flow Models 
Orifice flow modeling at the free molecular to macro 
thermodynamic transition, 11:6009 (R;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
Research Programs 
Interphase transport and multistage separations. Progress 
report, September 1, 1984-June 30, 1985, 11:6008 (R;US) 
TRANSPORTATION SECTOR 
Energy Consumption 
Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 
the US economy, 11:5543 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREAT REACTOR 
Control Rod Drives 
TREAT Reactor Control and Protection System, 11:5291 
(R;US) 
Reactor Control Systems 
TREAT Reactor Control and Protection System, 11:5291 
(R;US) 


See also PINES 
Biological Stress 
Measurements of the state of stress on forest trees, 11:6423 
(R;SE;In Swedish) 
TRETAMINE 
See ALKYLATING AGENTS 


See ALKYLATING AGENTS 
TRIGA TYPE REACTORS 
Fuel Elements 
Status of U-ZrH LEU fuel irradiation in the ORR, 11:5333 
(RA;US) 
TRIGGER CIRCUITS 
Performance 
Kind of high-quality trigger circuit used in field measurement, 
11:6042 (TG;US) 


Kind of high-quality trigger circuit used in field measurement, 
11:6042 (TG;US) 
TRIGLYCERIDES 
Blood 
HDL subclass distribution in human neonates, 11:6381 
(RA;US) 
TRINITROTOLUENE 
See TNT 
TRITIUM 
Beta-Minus Decay 
Excitation and ionization accompanying the beta decay of Ta, 
11:6581 (J;NL) 
Radionuclide 
Evaluation of isotope migration - land burial. Water chemistry 
at commercially operated low-level radioactive waste 
disposal sites. Quarterly progress report, April-June 1980, 
11:4988 (R;US) 
TRITIUM PRODUCTION REACTORS 
Design 
Producing tritium in a homogenous reactor, 11:6831 (P;US) 





TRITIUM RECOVERY 
Extraction Columns 


TRITIUM RECOVERY 
In thermonuclear reactors and/or devices. 
Extraction Columns 
imental results from h ‘deuterium distillations at 
the Tritium Systems Test Assembly, 11:6835 (J;US) 
TROPOSPHERE 
Gases 
Formation of gaseous oxidants in natural tropospheric air, 
11:6207 (RA;US) 


Hydrocarbons 
Potential photochemical pathways and intermediates during the 
oxidative degradation of hydrocarbons in the remote 
troposphere, 11:6196 (RA;US) 
Oxidizers 
Formation of gaseous oxidants in natural tropospheric air, 
11:6207 (RA;US) 
Solar Radiation 
Determination of solar energy fluctuations in the 
atmosphere using spectral analysis techniques, 16190 (;IT) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 


Monitoring ; 
Radiation monitor for surveillance of moving vehicles, 11:6118 
(R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Bench-Scale Experiments 
Two-stage coal liquefaction studies. Volume 1. Selective 
residuum recycle. Final report, 11:4704 (R;US) 
Two-stage coal liquefaction studies. Volume 2. Close-coupled 
reactor option. Final report, 11:4705 (R;US) 


Two-stage coal liquefaction studies. Volume 1. Selective 
residuum recycle. Final report, 11:4704 (R;US) 

Two-stage coal liquefaction studies. Volume 2. Close-coupled 
reactor option. Final report, 11:4705 (R;US) 

Yields 

Two-stage coal liquefaction studies. Volume 1. Selective 

residuum recycle. Final report, 11:4704 (R;US) 
coal liquefaction studies. Volume 2. Close-coupled 

reactor option. Final report, 11:4705 (R;US) 


For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
See also BAFFLED TUBES 
PRESSURE TUBES 


Annular Space 
Laminar, non-steady-state flow in the annulus between two 
tubes of which the inner one oscillates at harmonic 
frequencies, 11:6531 (TJ;GB) 
Crevice Corrosion 
Fluid composition in the tube sheet crevices of a nuclear steam 
generator, 11:5226 (R;US) 
Laminar Flow 
Laminar, non-steady-state flow in the annulus between two 
tubes of which the inner one oscillates at harmonic 
frequencies, 11:6531 (TJ;GB) 
Mechanical Vibrations 
Fluid excitation forces acting on a tube array, 11:6005 (R;US) 
Oscillations 
Laminar, non-steady-state flow in the annulus between two 
tubes of which the inner one oscillates at harmonic 
frequencies, 11:6531 (TJ;GB) 
Turbulent Flow 
Fluid excitation forces acting on a tube array, 11:6005 (R;US) 
TUBES (CONDUITS) 
See PIPES 


Volatile Matter 
Controls on the collapse of Plinian eruption columns, 11:6465 
(RA;US) 
TUMBLER PROJECT 
Operation SNAPPER, Nevada Proving Grounds. Project 8.5. 
Incendiary effects of atomic bomb tests on building sections 
at Yucca Flat. Report for April-June 1952, 11:6170 (R;US) 
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Operation TUMBLER, Nevada Proving Grounds. Project 8.6. 
Sound velocity changes near the ground in the vicinity of an 
atomic explosion. Report for April-June 1952, 11:6168 
(R;US) 

TUMOR CELLS 
Biological Radiation Effects 

Cell cycle dependent repair of potentially lethal heavy-ion 

damage, 11:6406 (RA;US) | 


Immunology 
Use of monoclonal antibodies in studies of the surfaces of 
mammary epithelial cells, 11:6341 (RA;US) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Mechanical Properties 
Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6812 (RA;US) 
Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6813 (RA;US) 
Physical Radiation Effects 
Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6812 (RA;US) 
Molybdenum and tungsten single crystals for fusion reactor 
materials, 11:6813 (RA;US) 
Sorptive Properties 
Hydrogen-induced reconstruction of stepped W(001) surfaces 
studied with LEED and EELS, 11:5703 (J;US) 
Surface Properties 
Hydrogen-induced reconstruction of stepped W(001) surfaces 
studied with LEED and EELS, 11:5703 (J;US) 
TUNGSTEN 182 TARGET 
Alpha Reactions 
momentum effect in fission of preactinide nuclei, 
11:6596 (RA;SU;In Russian) 
TUNGSTEN ALLOYS 
Physical Radiation Effects 
Ferritic alloy design for reduced activation, 11:6815 (RA;US) 
TUNGSTEN SELENIDES 
Processing 
Results of research on alternative solar cells, 11:5071 
(RA;DE;In German) 
TURBINE BLADES 
Corrosion 
Film protection against impurities in flue gas of PFBC for 
turbine blade (Pressurized fluidized bed combustor), 11:4794 
(RA;US) 
Corrosion Protection 
Film protection against impurities in flue gas of PFBC for 
turbine blade (Pressurized fluidized bed combustor), 11:4794 
(RA;US) 


Film protection against impurities in flue gas of PFBC for 
turbine blade (Pressurized fluidized bed combustor), 11:4794 
(RA;US) 

Film Cooling 

Film protection against impurities in flue gas of PFBC for 
turbine blade (Pressurized fluidized bed combustor), 11:4794 
(RA;US) 


Full-size tests, Maglarp. Project: Loads and strains (LOP). 
Progress report: evaluation of forces (Safety testing of wind 
turbines), 11:5178 (R;SE;In Swedish) 

Testing 

Reflection plane tests of a wind turbine blade tip section with 

ailerons, 11:5170 (R;US) 


Trajectories 
How far can the blade of a wind turbine fly, 11:5179 (TG;GB) 
Wind Loads 
Full-size tests, Maglarp. Project: Loads and strains (LOP). 
Progress report: evaluation of forces (Safety testing of wind 
turbines), 11:5178 (R;SE;In Swedish) 


See also GAS TURBINES 
HYDRAULIC TURBINES 
ROTARY SEPARATOR TURBINES 
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WIND TURBINES 
Digital Systems 
Digital control of the steam propulsion system of a naval 
vessel. Final report, July 1, 1966-June 30, 1968 and Eighth 
quarterly report, April 1, 1968-June 30, 1968, 11:5624 (R;US) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES 
Ecology 
Comprehensive cooling water study annual report. Volume 
VIII: semi-aquatic vertebrates, Savannah River Plant, 
11:6311 (R;US) 
TWO-DIMENSIONAL CALCULATIONS 
Discrete Ordinate Method 
Method for coupling two-dimensional to three-dimensional 
discrete ordinates calculations, 11:5270 (R;US) 
TWO-PHASE FLOW 
Inclusions 
Effective properties of heterogeneous media with free 
undeformable inclusions under the action of vibrations, 
11:5869 (R;SU;In Russian) 
Level Indicators 
Advanced Two-Phase Flow Instrumentation Program. 
Quarterly progress report, April-June 1980, 11:5236 (R;US) 
Mathematical Models 
Two-phase flow measurement techniques in gas-liquid systems, 
11:6010 (R;US) 
Measuring Methods 
Two-phase flow measurement techniques in gas-liquid systems, 
11:6010 (R;US) 
Momentum Transfer 
Acceleration effects in momentum transfer modeling for 
dispersed-flow conditions, 11:5464 (R;US) 
Numerical Solution 
Analytic rebalance technique for pressure calculation in two- 
phase flow systems, 11:5452 (R;US) 
TYPE-II SUPERCONDUCTORS 
Electron Diffraction 
An approximate closed-form expression for the electron- 
scattering-induced interaction between magnetic flux lines 
and grain boundaries, 11:5949 (J;US) 
Grain Boundaries 
An approximate closed-form expression for the electron- 
scattering-induced interaction between magnetic flux lines 
and grain boundaries, 11:5949 (J;US) 
Magnetic Flux 
An approximate closed-form expression for the electron- 
scattering-induced interaction between magnetic flux lines 
and grain boundaries, 11:5949 (J;US) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 
TYROSINE 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 


U308 
See URANIUM OXIDES U308 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
ULCC 
See TANKER SHIPS 
ULTRACENTRIFUGES 
Calibration 
Analytic ultracentrifuge calibration and determination of 
lipoprotein specific refractive increments, 11:6150 (RA;US) 
ULTRASONIC WAVES 
Backscattering 


Backscattering of short ultrasonic waves by elastic cylinders, 
11:6030 (TJ;GB) 


URANIUM 
impurities 


Characterization of randomly rough surfaces by backscattering 
of ultrasonic waves at normal incidence, 11:6027 (TJ;GB) 
Image Processing 
Digital imaging in non-linear acoustics, 11:5928 (TJ;GB) 
Nonlinear Problems 
Digital imaging in non-linear acoustics, 11:5928 (TJ;GB) 


Pulse mode study of the ultrasonic field radiated by a thick 
piezoelectric disc, 11:5929 (TJ;GB) 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND EXPLOSIONS 
Containment 


Induced wave p ion from a vibrating containment 


ropagation 
envelope, 11:6185 (R;US) 
Fields 


Electromagnetic signals from underground nuclear explosions, 
11:6182 (R;US) 
Site Selection 
Geologic and geophysical investigatiors of Mid Valley at the 
NTS, 11:6186 (R;US) 
UNDERGROUND FACILITIES 
See also WIPP 
Land Requirements 
Underground facility area requirements for a radioactive waste 
repository at Yucca Mountain, 11:4949 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
See also CAVING MINING 
Belt Conveyors 
Laterally bendable belt conveyor, 11:4758 (P;US) 
Ground Subsidence 
Method for precalculation of ground subsidence over level 
seams, also in consideration of worked rock formations, 
11:4754 (R;DE;In German) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
WEINBERG LEPTON MODEL 


Lattice Field Theory 
Lattice gauge calculation in particle theory, 11:6568 (J;NL) 
Topology 
2- and 3-cochains in 4-dimensional SU(2) gauge theory, 11:6560 
(R;DE) : 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 
Demonstration Programs 
CEGB/NCB program on PFBC (Central Electricity 
Generating Board/National Coal Board program on 
pressurized fluidized bed combustion), 11:4805 (RA;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 
See LAWRENCE BERKELEY LABORATORY 
UPSILON-10000 RESONANCES 
Hadronic Particle Decay 
Measurement of the decay Y(2S)—»m7Y(1S), 11:6544 (J;US) 
URANIUM 


Spectroscopy 
Uranium and plutonium analysis development for CANDU 
fuel reprocessing studies, 11:5860 (R;CA) 
Atom Transport 
Thermionic emission and work function of U and UOs, 11:5686 
GUS) 


Reaction of water vapor with a clean liquid uranium surface, 
11:5922 (R;US) 
Impurities ; 
Thermionic emission and work function of U and UOk:, 11:5686 
(J;US) 





URANIUM 
lon Exchange Chromatography 


Ion Exchange Chromatography 
Multi-column step-gradient chromatography system for 
automated ion exchange separations, 11:5865 (R;US) 
Materials Recovery 
Combustion of uraniferous lignites in fluidized bed, 11:4796 
(RA;US) 
Solubility 
Derivation of a waste package source term for NNWSI from 
the results of laboratory experiments, 11:4989 (R;US) 


Spectrophotometry 
Uranium and plutonium analysis development for CANDU 
fuel reprocessing studies, 11:5860 (R;CA) 
Emission 


Thermionic emission and work function of U and UOs, 11:5686 

GUS) 
Work Functions 
Thermionic emission and work function of U and UOs, 11:5686 
(J;US) 
URANIUM 232 TARGET 
Neutron Reactions 
2321) fission cross-sections by fast neutrons, 11:6607 (RA;XA) 
URANIUM 235 
Group Constants 

Nuclear data for *°U, #*U and 7°*Pu in the unresolved 
resonance region, 11:6622 (RA;XA) 

Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for *°U, 
238UJ, 23°Py, 11:6621 (RA;XA) 

Neutron Reactions 

In-cell reaction rate distributions and cell-average reaction 

rates in fast critical assemblies, 11:5315 (R;US) 
Resonance Neutrons 

Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for *°U, 
238UJ, 239Py, 11:6621 (RA;XA) 

Self-Shielding 

Nuclear data for *°U, 7°°U and *°*Pu in the unresolved 
resonance region, 11:6622 (RA;XA) 

URANIUM 235 TARGET 
Neutron Reactions 

2360) and **U to *°U fission cross-sections ratios in the 
neutron energy range 5-11 MeV, 11:6608 (RA;XA) 

Absolute measurements of **°U and *°*Pu fission cross section 
induced by 14.7 MeV neutrons, 11:6611 (RA;XA) 

URANIUM 236 TARGET 
Neutron Reactions 

236U and **U to ™U fission cross-sections ratios in the 
neutron energy range 5-11 MeV, 11:6608 (RA;XA) 

Status of neutron radiative capture data for **U and 7°7Np, 
11:6609 (RA;XA) 

URANIUM 238 
Group Constants 

Nuclear data for 5U, #*U and 7°*Pu in the unresolved 
resonance region, 11:6622 (RA;XA) 

Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for ***U, 
238, 3°Py, 11:6621 (RA;XA) 

Mass Spectra 

Ion microprobe mass spectrometry using sputtering 

atomization and resonance ionization, 11:5864 (R;US) 
Neutron Reactions 

In-cell reaction rate distributions and cell-average reaction 

rates in fast critical assemblies, 11:5315 (R;US) 
Resonance Ionization Mass Spectroscopy 

Sputter atomization/resonance ionization mass spectrometry 

for high sensitivity isotopic analysis, 11:6510 (R;US) 
Resonance Neutrons 

Uncertainties and fluctuations of averaged neutron cross 
sections in unresolved resonance energy region for “*U, 
238U), 3®Py, 11:6621 (RA;XA) 

Self-Shielding 
Nuclear data for *°U, **U and **°Pu in the unresolved 
resonance region, 11:6622 (RA;XA) 


Sputter atomization/resonance ionization mass spectrom: 
for high sensitivity isotopic analysis, 11:6510 (R;US) 


ERA-11/3 / 2208 


URANIUM 238 BEAMS 
Ion Dosimetry 
Super heavy ions: uranium radiobiology and physics, 11:6409 
(RA;US) 
Radiobiclogy 
Super heavy ions: uranium radiobiology and physics, 11:6409 


2361) and *°*U to *U fission cross-sections ratios in the 
neutron energy range 5-11 MeV, 11:6608 (RA;XA) 

Total gamma ray spectra and isomeric ratio calculations in 
thermal and fast neutron capture for **U, “Pu, 74*Pu and 
241Am, 11:6612 (RA;XA) 

URANIUM ALLOYS 
Electronic Structure 

Point contact spectroscopy of heavy fermions (CeAls; CeCe; 

UP%s; UsCo; U2PtCz), 11:5677 (R;US) 
Interatomic Distances 
Orthorhombic structure of UMne at low temperatures, 11:5700 
(J;CH) 
Lattice Parameters 
Neutron-diffraction studies of UBeisand ThBeis, 11:5690 (J;US) 
Neutron Diffraction 
Neutron-diffraction studies of UBe:sand ThBe:s, 11:5690 (J;US) 
Orthorhombic Lattices 

Orthorhombic structure of UMne at low temperatures, 11:5700 

(J;CH) 
Strain Rate 

Effect of quenching rate on the temperature and strain-rate 
sensitivity of uranium-2w/o molybdenum alloy, 11:5680 
(R;US) 

URANIUM CARBIDES 
Electronic Structure 

Point contact spectroscopy of heavy fermions (CeAls; CeCe; 

UPts; UsCo; U2PtC,), 11:5677 (R;US) 
URANIUM DIOXIDE 
Fluorescence Spectroscopy 

Uranium determination on-line using Remote Fiber 

Fluorimetry, 11:5867 (R;US) 
Oxidation 
The behavior of breached boiling water reactor fuel rods on 
long-term exposure to air and argon at 598 K, 11:5229 (J;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 
Environmental Impacts 

Environmental impact of uranium mines, 11:4986 (RA;CS;In 

Czech) 
Solution Mining 

Migration of heavy elements in ground water following 

uranium solution-mining operations, 11:4914 (R;US) 
URANIUM OXIDES 


See also URANIUM DIOXIDE 
URANIUM OXIDES U308 


Thermionic Emission 
Thermionic emission and work function of U and UO:, 11:5686 
(J;US) 
Work Functions 
Thermionic emission and work function of U and UOn, 11:5686 
(J;US) 
URANIUM OXIDES U308 
Impurities 
Report on intercomparison exercise SR-64. Determination of 
impurities in UsOs, 11:5870 (R;XA) 
Multi-Element Analysis 
Report on intercomparison exercise SR-64. Determination of 
impurities in UsOs, 11:5870 (R;XA) 
Thermite Process 
Study of the UsOs-Al thermite reaction and strength of reactor 
fuel tubes, 11:5361 (RA;JP) 
URANIUM SILICIDES 
Density 
Some properties of U-Si alloys in the composition range UsSi 
to UsSie, 11:5321 (RA;US) 





2218 / ERA-11/3 


Hardness 
Some properties of U-Si alloys in the composition range UsSi 
to UsSie, 11:5321 (RA;US) 


Some properties of U-Si alloys in the composition range UsSi 
to UsSis, 11:5321 (RA;US) 
Physical Radiation Effects 
Irradiation behavior of uranium-silicide dispersion fuels, 
11:5283 (RA;JP) 
US DOD 
Radioactive Waste Disposal 
Problems with military nuclear waste, 11:4973 (J;US) 
US DOE 


See also BNL 
BONNEVILLE POWER ADMINISTRATION 
ECONOMIC REGULATORY ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
HAPO 
LASL 
LAWRENCE BERKELEY LABORATORY 
NEVADA TEST SITE 
ORGDP 
PANTEX PLANT 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
WIPP 


Contractors 

Listing of awardee names. Retired awards as of October 28, 
1985, 11:6860 (R;US) 

Listing of awardee names. Active and inactive awards as of 
October 30, 1985 (Procurement and assistance awards), 
11:6863 (R;US) 

Economic Impact 
Economic impact of the Department of Energy on Southern 
Nevada, 11:6318 (R;US) 
Escrow Accounts 
Management of the petroleum pricing violation escrow 
account, 11:4871 (R;US) 

Program Management 

Project status reporting and performance data analysis. 
Information pamphlet, 11:6864 (R;US) 

Radioactive Waste Disposal 
Problems with military nuclear waste, 11:4973 (J;US) 

Research Programs 
Solar thermal hydrogen production with a direct flux chemical 

reactor, 11:5020 (BA;US) 
US magnetic fusion program overview, 11:5519 (BA;US) 
US ERA 
See ECONOMIC REGULATORY ADMINISTRATION 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 

Document Types 

Operating reactors licensing actions summary. Volume 5, No. 
9, 11:5260 (R;US) 
Title list of documents made publicly available, September 1- 
30, 1985. Volume 7, No. 9, 11:4999 (R;US) 

Human Factors 
Guidelines for nuclear power plant safety issue prioritization 

information development. Supplement 3, 11:5468 (R;US) 

Reactor Licensing 
Operating reactors licensing actions summary. Volume 5, No. 

8, 11:5259 (R;US) 
Reporting R 
Nuclear Regulatory Commission should report on progress in 
implementing lessons learned from the Three Mile Island 
Accident, 11:5425 (R;US) 
USA 


See also APPALACHIA 
FEDERAL REGION II 
FEDERAL REGION Ill 
FEDERAL REGION IV 
GREAT BASIN 


Energy Consumption 
Energy use trends in the United States 1972-1984: an analysis 
of the factors contributing to reduced energy use with 
emphasis on the changes in efficiency in the major sectors of 
the US economy, 11:5543 (R;US) 
Non-Proliferation Policy 
Storing the world’s spent nuclear fuel, 11:4972 (J;US) 


Nuclear Power Plants 
Current estimates of seismic hazard in the Eastern United 
States, 11:5407 (RA;US) 
USSR 
Soviet research on crystal channeling of charged-particle 
beams. Interim report, 11:6505 (R;US) 
Ton Sources 
Production of neutral beams from negative ion beam systems in 
the USSR. Interim report, 11:6504 (R;US) 
Neutral Beam Sources 
Production of neutral beams from negative ion beam systems in 
the USSR. Interim report, 11:6504 (R;US) 
Petroleum Deposits 
Soviet superdeep continental drilling program: some 
impressions from a visit to the Saatly well, 11:4853 (RA;US) 
UTAH 
Energy Source Development 
Water resources and potential hydrologic effects of oil-shale 
development in the southeastern Uinta Basin, Utah and 
Colorado, 11:4913 (R;US) 
Geothermal Resources 
Reconnaissance of the hydrothermal resources of Utah, 11:5149 
(R;US) 
Oil Sand 
Numerical simulation of combined reverse combustion and 
steamflooding for oil recovery in a Utah tar sand, 11:4909 
(J;US) 
UTERUS 
Scin 
Experience with radionuclide hysterosalpingography, 11:6358 
(RA;CS;In Czech) 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


V-2 REACTOR (DUKOVANY) 
See DUKOVANY V-2 REACTOR 
VACUUM SYSTEMS 
Clean vacuum systems for RFTF, 11:6764 (R;US) 


Tent-type bakeout oven, 11:6033 (J;US) 
Materials Working 
Ultra vacuum technology, 11:6108 (RA;BR;In Portuguese) 
Specifications 
Ultra vacuum technology, 11:6108 (RA;BR;In Portuguese) 
VAGINA 
See FEMALE GENITALS 
VAGOTOMY 
See SURGERY 
VALENCE ELECTRONS 
See ELECTRONS 
VALINE 


Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

Metabolism 

Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

Tissue Distribution 

Biomedical research with cyclotron produced radionuclides. 
Progress report, August 1, 1984-July 31, 1985, 11:6352 
(R;US) 

VALUES 


Summary of work performed for PETC Coal Liquefaction 
Division. Final report, 11:4703 (R;US) 
VALVES 
Control 
Improvements in motor-operated valves, 11:5275 (R;US) 





VALVES 
Fallure Mode Analysis 


Failure Mode Analysis 
Aging and service wear of electric motor-operated valves used 
in engineered safety-feature systems of nuclear power plants. 
Volume 1, 11:5470 (R;US) 
Hard Facing 
Development of cobalt-free hard-facing alloys for nuclear 
applications: 1984 progress, 11:5274 (R;US) 
Performance 
Aging and service wear of electric motor-operated valves used 
in engineered safety-feature systems of nuclear power plants. 
Volume 1, 11:5470 (R;US) 
Performance Testing 
Two phase flow in geothermal systems. Bi-monthly progress 
report, September 16-November 15, 1985, 11:5156 (R;US) 
Wear 
Development of cobalt-free hard-facing alloys for nuclear 
applications: 1984 progress, 11:5274 (R;US) 
VANADATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Bond Lengths 
Neutron diffraction studies of CeVO,,PrVQOx, and ScVO,, 
11:5856 (J;US) 
Crystal Structure 
Neutron diffraction studies of CeVO.,PrVO,, and ae 
11:5856 (J;US) 
VANADIUM 
Physical Radiation Effects 
Comparison of swelling for neutron- and non-irradiated MFR 
structural materials, 11:6778 (RA;US) 
Toxicity 
Study on vanadium in workers from oil fired power plants, 
11:6422 (R;IT) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Chemical Composition 
Critical magnetic field of VsGa thin films with third element 
additions, 11:5714 (J;US) 
Critical Field 
Critical magnetic field of VsGa thin films with third element 
additions, 11:5714 (J;US) 
Physical Radiation Effects 
Ferritic alloy design for reduced activation, 11:6815 (RA;US) 
Reduced activation materials program at NRIM, 11:6811 
(RA;US) 
Quantitative Chemical Analysis 
Low atomic number elemental analysis (EDX-ELS) and 
radioactive specimen techniques, 11:6807 (RA;US) 
Superconductivity 
Critical magnetic field of VsGa thin films with third element 
additions, 11:5714 (J;US) 
VANADIUM BASE ALLOYS 
See also VANSTAR 7 


Environmental effects on the properties of vanadium-base 
alloys, 11:6792 (RA;US) 
Radiation Effects 
Comparison of swelling for neutron- and non- rieredioted MFR 
structural materials, 11:6778 (RA;US) 
Tensile properties of several vanadium alloys after irradiation 
in FFTF, 11:6777 (RA;US) 
Vanadium alloys: development strategy, 11:6818 (RA;US) 
Research Programs 
Vanadium alloys: development strategy, 11:6818 ADP) 
VANADIUM COMPOUNDS 
See also VANADATES 
VANADIUM HYDRIDES 
VANADIUM SILICIDES 
Phase Transformations 
Structure and phase transitions in V2D and VsH, 11:5754 
(BA;US) 
Structure Factors 
Structure and phase transitions in V2D and V2H, 11:5754 
(BA;US) 
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VANADIUM HYDRIDES 
Electronic Structure 
Electronic structure of vanadium-hydrogen clusters, 11:5760 
(BA;US) 
Jahn-Teller Effect 
Jahn-Teller resonance states in the Vb metal hydrides, 11:5767 
(BA;US) 
Phase Transformations 
Structure and phase transitions in V2D and V2H, 11:5754 
(BA;US) 


Jahn-Teller resonance states in the Vb metal hydrides, 11:5767 
(BA;US) 
Structure Factors 
Structure and phase transitions in V2D and V2H, 11:5754 


Far infrared studies of superconducting VsSi, NbsGe and Nb. 
Final report, 11:6685 (R;US) 
VANPOOLING 
Constraints 
Impediments to commuter vanpooling, 11:5581 (R;NZ) 
VANS 
Radiation Monitoring 
Radiation monitor for surveillance of moving vehicles, 11:6118 
(R;US) 
VANSTAR 7 
Corrosion 
Environmental effects on the properties of vanadium-base 
alloys, 11:6792 (RA;US) 
Physical Radiation Effects 
Tensile properties of several vanadium alloys after irradiation 
in FFTF, 11:6777 (RA;US) 
VAPOR DEPOSITED COATINGS 
Extreme Ultraviolet Radiation 
Layered synthetic microstructures: Potential for application in 
free electron laser development, 11:5985 (J;US) 
Free Electron Lasers 
Layered synthetic microstructures: Potential for application in 
free electron laser development, 11:5985 (J;US) 
Soft X Radiation 
Layered synthetic microstructures: Potential for application in 
free electron laser development, 11:5985 (J;US) 
VASCULAR DISEASES 


Intermediate-density lipoproteins and coronary artery disease 
progression in hypercholesterolemic men, 11:6330 (RA;US) 
VAX COMPUTERS 
See DEC COMPUTERS 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
TRUCKS 
VANS 


Fuel Economy 
Characterization of the rolling resistance of aftermarket 
passenger-car tires. Technical report, 11:5584 (R;US) 
Fuel Substitution 
Enhancement of automotive compressed natural gas fuel 
storage via adsorbents. Final report, 11:5657 (R;US) 
Speed Limit 
55 MPH: a decade of experience, 11:5583 (R;US) 
Tires 
Characterization of the rolling resistance of aftermarket 
passenger-car tires. Technical report, 11:5584 (R;US) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
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Public Buildings 
Evaluation of solar energy for heating a highway maintenance 
headquarters building. Final report, 11:5118 (R;US) 


Vacuum still bottoms viscometer, 11:4688 (R;US) 


VISCOSITY 
On-Line Measurement Systems 
Vacuum still bottoms viscometer, 11:4688 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 


See TANKER SHIPS 
VOGTLE-1 REACTOR 
Waynesboro, Georgia, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 1, 11:5446 (R;US) 
VOGTLE-2 REACTOR 
Waynesboro, Georgia, USA 
Reactor Safety 
Safety Evaluation Report related to the operation of Vogtle 
Electric Generating Plant, Units 1 and 2 (Docket Nos. 50- 
424 and 50-425). Supplement No. 1, 11:5446 (R;US) 
VOLATILE MATTER 
Combustion Kinetics 
Effects of volatile evolution and combustion on the design of 
coal feeding system in atmospheric fluidized-bed combustors, 
11:4781 (RA;US) 
VOLCANIC GASES 
Chemical Composition 
Volatile budget of Kilauea volcano, 11:6468 (J;GB) 
VOLCANIC ROCKS 
See also ANDESITES 


BASALT 
RHYOLITES 


Alteration 
Subsurface hydrothermal alteration in the Baca geothermal 
system, Redondo dome, Valles Caldera, New Mexico, 
11:5164 (RA;US) 
VOLCANOES 
See also KILAUEA VOLCANO 


Caldera-forming eruption patterns in the Jemez Mountains, 
11:6458 (RA;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTMETERS 
Amplifiers 


Precision absolute value amplifier for a precision voltmeter, 
11:6158 (P;US) 
VRAIN REACTOR 
Feedwater Heaters 
ORTURB: a digital computer code to determine the dynamic 
response of the Fort St. Vrain reactor steam turbines, 
11:5246 (R;US) 


Non-linear subcritical multiplication at the Fort St. Vrain 
HTGR, 11:5242 (R;US) 
Reactor Start-Up 
Non-linear subcritical multiplication at the Fort St. Vrain 
HTGR, 11:5242 (R;US) 
Steam Turbines 
ORTURB: a digital computer code to determine the dynamic 
of the Fort St. Vrain reactor steam turbines, 
11:5246 (R;US) 


Ww 


W MINUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 


Strong Interactions 
Signatures for strongly interacting W's and Z's, 11:6552 (R;US) 
W PLUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Strong Interactions 
Signatures for strongly interacting W's and Z’s, 11:6552 (R;US) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WALLS 
Thermal Insulation 
Condensation potential in high thermal performance walls. 
Hot, humid summer climate. Forest Service research paper, 
11:5559 (R;US) 
Vapor Condensation 
Condensation potential in high thermal performance walls. 
Hot, humid summer climate. Forest Service research paper, 
11:5559 (R;US) 
WARFARE 
Computerized Simulation 
Fusing AI and simulation in military modeling, 11:6881 (R;US) 
Nuclear 
Influence of solar heating and precipitation scavenging on the 
simulated lifetime of post-nuclear war smoke, 11:6188 (J;US) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
Technology Assessment 


Innovative thermal for hazardous waste treatment 


processes 
and destruction, 11:5513 (R;US) 

WASTE HEAT 

Heat Recovery 

Open-cycle vapor compression heat pump. Final 
January 1979-January 1985, 11:5613 (R;US) 

WASTE HEAT UTILIZATION 

Surveys 


Waste heat, 11:5623 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE PROCESSING 
See also FLUIDIZED BED REFUSE GASIFICATION 
Evaluation 
Effectiveness of hydrotreatment in reducing the toxicity of a 
coal liquefaction product to juvenile channel catfish, 11:4756 
G;Us) 
Technology Assessment 
Innovative thermal processes for hazardous waste treatment 
and destruction, 11:5513 (R;US) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 


Hazardous chemical waste abatement, reduction, reuse, and 
recycle, 11:5587 (R;US) 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Arsenic Compounds 
Speciation of inorganic arsenic and organoarsenic compounds 
in fossil-fuel precursors and products, 11:6474 (R;US) 
Heat Recovery 
Experimental plant of heat pump evaporators for industrial or 
municipal waste water or cold seawater as heat source, 
11:5575 (R;SE;In Swedish) 
Osmosis 
Investigation concerning the reduction of organic matter in 
plants with reverse osmosis, 11:5648 (R;SE;In Swedish) 
Toxic Materials 
Determination of toxic organic compounds in discharge water 
from hydrostatic testing of natural gas pipelines. Technical 
completion report, 11:4891 (R;US) 
Water Treatment 
Coal conversion technology. FY 1984 annual report, 11:4709 
(JP) 
Investigation concerning the reduction of organic matter in 
plants with reverse osmosis, 11:5648 (R;SE;In Swedish) 





WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 


See also DRINKING WATER 
FRESH WATER 
GROUND WATER 


Nature of water associated with atmospheric particulate 
material, 11:6215 (RA;US) 
Charged-Particle Transport 
Effects of phase on electron transport in water, 11:6645 (R;US) 
Diffusion 


QNS measurements of water in biological and model systems, 
11:5858 (J;US) 


Film boiling on a reactive surface, 11:5743 (J;GB) 


Time-resolved measurements of the fluorescence of rhodamine 
B on semiconductor and glass surfaces, 11:5912 (J;US) 
Ton-Molecule Collisions 
Atom capture and loss in ion molecule collisions, 11:6509 
(R;US) 
Tron Compounds 
Photo-redox transformations of iron in natural waters, 11:6288 
(RA;US) 
Nitrogen 
Laboratory studies of aqueous-phase reactions of nitrogen 
species pertinent to atmosphere-natural water interactions, 
11:6210 (RA;US) 
Ozone 
Decomposition of ozone in water: pulse radiolytic 
measurements, 11:6217 (RA;US) 
Structure Factors 
Instrument for liquids, amorphous and powder diffraction, 
11:6139 (J;US) 
Two-Phase Flow 
Counter-current steam/water flow above a perforated plate- 
vertical injection of water, 11:5475 (R;US) 
Local properties of countercurrent stratified steam-water flow, 
11:5476 (R;US) 
WATER CHEMISTRY 
Free radical processes at the interface water/semiconductor, 
11:6280 (RA;US) 
Model calculations for activity coefficients, 11:6285 (RA;US) 
Short-lived oxidants in natural waters, 11:6294 (RA;US) 
Steady state singlet oxygen concentrations in natural waters 
measured using furfuryl alcohol, 11:6282 (RA;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also BR-2 REACTOR 
BWR TYPE REACTORS 
HFR REACTOR 
JMTR REACTOR 


TRIGA TYPE REACTORS 


Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 


Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Containment 
Cost analysis of revisions to 10 CFR Part 50, Appendix J, leak 
tests for primary and secondary containments of light-water- 
cooled nuclear power plants, 11:5261 (R;US) 
Interactions 


Modelling transient energy release from molten fuel coolant 
interaction debris, 11:5215 (R;GB) 

Modelling the transient pressurisation during a molten fuel 
coolant interaction, 11:5216 (R;GB) 

Nuclear Fuels 

Sixth meeting of the International Working Group on Water 
Reactor Fuel Performance and Technology, Vienna, 14-15 
May 1984. Summary report, 11:5225 (R;XA) 
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Pressure Vessels 
Simple model of the dynamics of the MFTF rig when used for 
pool experiments, 11:5383 (R;GB) 
Pressurizing 
Modelling the transient pressurisation during a molten fuel 
coolant interaction, 11:5216 (R;GB) 
Reactor Accidents 
Air/water simulation of dryout in boiling particle beds, 11:5387 
(R;GB) 
Isotopic fission product release from nuclear fuel under severe 
core damage accident conditions, 11:5398 (R;US) 
Reactor Components 
LWR Core Materials Program: progress in 1983-1984, 11:5276 
(R;US) 
Reactor Materials 
LWR Core Materials Program: progress in 1983-1984, 11:5276 
(R;US) 
Reactor Safety 
Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1979, 11:5455 (R;US) 
Reactor Safety Experiments 
Simple model of the dynamics of the MFTF rig when used for 
pool experiments, 11:5383 (R;GB) 
WATER HEATING 
Filters 
Operation experiences of cartridge filters for filtration of 
district heating water and condensate, 11:5647 (R;SE;In 
Swedish) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Organic Compounds 
Determination of toxic organic compounds in discharge water 
from hydrostatic testing of natural gas pipelines. Technical 
completion report, 11:4891 (R;US) 
WATER RESERVOIRS 
Aquatic 
Size distribution of planktonic autotrophy and 
microheterotrophy in DeGray and West Point reservoirs: a 
comparative study. Final report, 11:6268 (R;US) 
WATER RESOURCES 
Isotope Dating 
Isotopic investigation of ground water resources in the Ojo 
Alamo sandstone, Nacimiento, and San Jose Formations, San 
Juan Basin, New Mexico. Technical completion report, 
11:6317 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SOURCE HEAT PUMPS 
Thermodynamic Cycles 
Heat pump working according to the Lorenz process, 11:5565 
(R;SE;In Swedish) 
WATER VAPOR 
Charged-Particle Transport 
Effects of phase on electron transport in water, 11:6645 (RUS) 
Chemical Reactions 
Reaction of water vapor with a clean liquid uranium surface, 
11:5922 (R;US) 
WATER WAVES 
Damping 
Slow-drift motion of a two-dimensional block in beam seas, 
11:5165 (R;US) 
Wave Propagation 
Slow-drift motion of a two-dimensional block in beam seas, 
11:5165 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WAVE POWER 
Slow-drift motion of a two-dimensional block in beam seas, 
11:5165 (R;US) 
WAVEGUIDES 
Microtrons 
Calculating the parameters of accelerating structures for 
continuous-action racetrack microtron, 11:6082 (R;SU;In 
Russian) 





2268 / ERA-11/3 


WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK BOSON 

See INTERMEDIATE VECTOR BOSONS 
WEAR 

Mathematical Models 
Computational design of wear coatings, 11:5782 (J;US) 


See WIND TURBINES 
WEINBERG LEPTON MODEL 
Lectures 
Gauge theories, spontaneous symmetry breaking and 
electroweak interactions, 11:6549 (R;DE) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Crack Propagation 
Centerline cracking in deep penetration electron beam welds in 
type 304L stainless steel, 11:5701 (J;US) 
Creep 
Creep-rupture properties of nickel-based transition joints after 
long-term service, 11:5679 (R;US) 
Ductility 
The room temperature ductility of molybdenum-base 
weldments, 11:5706 (J;US) 
Failure Mode Analysis 
Dissimilar-weld failure analysis and development program. 
Volume 2. Metallurgical characteristics. Final report, 
11:5181 (R;US) 


Welding and weldability of nickel-iron aluminides, 11:5720 
(J;US) 
Metallography 


Dissimilar-weld failure analysis and development program. 
Volume 2. Metallurgical characteristics. Final report, 
11:5181 (R;US) 

Ruptures 

Creep-rupture properties of nickel-based transition joints after 

long-term service, 11:5679 (R;US) 
Stress Analysis 

Structural evaluation of a butt-welded elbow end: a simplified 

procedure, 11:5742 (J;US) 
Temperature Effects 
Centerline cracking in deep penetration electron beam welds in 
type 304L stainless steel, 11:5701 (J;US) 
WELDS 
See WELDED JOINTS 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 


Temperatur< Effects 
Comprehensive cooling water study annual report. Volume V: 
wetland piant communities, Savannah River Plant, 11:6308 
(R;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 


Crystal Growth 
Whisker growth in reduction of oxides, 11:5733 (J;US) 
WHITE DWARF STARS 
Shock Waves 
Stability properties of white dwarf radiative shocks, 11:6487 
(J;US) 
Star Accretion 
Stability properties of white dwarf radiative shocks, 11:6487 
(J;US) 
WHOLE-BODY COUNTERS 
Calibration 


Calibration of whole-body counters for transuranic 
radionuclides by using total-body donations to the United 
States Transuranium Registry, 11:6671 (BA;XA) 
WIGGLER MAGNETS 
Development of a NdFe-steel hybrid wiggler for SSRL, 
11:6092 (R;US) 


Angular Distribution 
Ar~ular distribution of undulator power for an arbitrary 
deflection parameter K, 11:6088 (R;US) 

WILDERNESS AREAS 

See NATURE RESERVES 
WILLIAM H. ZIMMER-1 REACTOR 

See ZIMMER-1 REACTOR 
WILLIAM H. ZIMMER-2 REACTOR 

See ZIMMER-2 REACTOR 


See also TORNADOES 
Forecasting 
Wind forecast for the wind power plant of Naesudden on the 
time-scale of 1 to 6 hours, 11:5168 (R;SE;In Swedish) 
Velocity 
Wind forecast for the wind power plant of Naesudden on the 
time-scale of 1 to 6 hours, 11:5168 (R;SE;In Swedish) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 
Directories 
Wind Energy Technical Information Guide, 11:5167 (R;US) 
Fi 
A modified unit commitment and generation control for 
utilities with large wind generation penetrations, 11:5549 
(J;US) 
Reviews 
Wind Energy Technical Information Guide, 11:5167 (R;US) 
Variations 
A modified unit commitment and generation control for 
utilities with large wind generation penetrations, 11:5549 
(J;US) 
WIND POWER PLANTS 
Computerized Control Systems 
A modified unit commitment and generation control for 
utilities with large wind generation penetrations, 11:5549 
(J;US) 
Control Systems 
Modelling and control of large horizontal axis wind power 
plants, 11:5176 (R;SE) 
Environmental Effects 
Wind power, 11:5166 (R;SE;In Swedish) 
Environmental Impacts 
Measurement of noise at the wind power plant of Maglarp, 
Skaane, 11:5169 (R;SE;In Swedish) 
Evaluation 
Wind power, 11:5166 (R;SE;In Swedish) 
Fuel Economy 
Measured effects of wind turbine generation at the Block 
Island Power Company, 11:5551 (BA;US) 
Load Management 
A modified unit commitment and generation control for 
utilities with large wind generation penetrations, 11:5549 
(J;US) 
Measured effects of wind turbine generation at the Block 
Island Power Company, 11:5551 (BA;US) 
Noise 
Measurement of noise at the wind power plant of Maglarp, 
Skaane, 11:5169 (R;SE;In Swedish) 
Performance Testing 
Measured effects of wind turbine generation at the Block 
Island Power Company, 11:5551 (BA;US) 
Systems Analysis 
Measured effects of wind turbine generation at the Block 
Island Power Company, 11:5551 (BA;US) 
VAR Control Systems 
Measured effects of wind turbine generation at the Block 
Island Power Company, 11:5551 (BA;US) 
WIND TURBINES 
Demonstration Programs 
Demonstration of a wind energy conversion system in 
Skamania County, Washington. Final project performance 
report, September 30, 1980-September 30, 1982, 11:5175 
(R;US) 





Development of more efficient impellers for horizontal «xis 
windmills. Final report, October 1, 1980-April 30, 1982, 
11:5174 (R;US) 

Efficiency 
Modelling and control of large horizontal axis wind power 
plants, 11:5176 (R;SE) 
Hazards 
How far can the blade of a wind turbine fly, 11:5179 (TG;GB) 
Installation 


Attitash wind energy conversion system. Final progress report, 
11:5171 (R;US) 

Wind survey, Cape May, New Jersey. Final report, 11:5173 
(R;US) 

Performance 

report, 11:5172 (R;US) 

Wind survey, Cape May, New Jersey. Final report, 11:5173 
(R;US) 


Full-size tests, Maglarp. Project: Loads and strains (LOP). 
Progress report: evaluation of forces (Safety testing of wind 
turbines), 11:5178 (R;SE;In Swedish) 

Simulation 

Modelling and control of large horizontal axis wind power 

plants, 11:5176 (R;SE) 
Testing 

Full-size tests, Maglarp. Project: Loads and strains (LOP). 
Progress report: evaluation of forces (Safety testing of wind 
turbines), 11:5178 (R;SE;In Swedish) 

Turbine Blades 

Reflection plane tests of a wind turbine blade tip section with 

ailerons, 11:5170 (R;US) 


system as a No. 2 fuel saver. Final 


Residential wind/storage system as a No. 2 fuel saver. Final 

report, 11:5172 (R;US) 
WINDOWS 
Heat Transfer 

Heat transfer through windows during the hours of darkness 

with the effect of infiltration ignored, 11:6012 (R;US) 
WIPP 

Information brochure on the Department of Energy's proposed 
Waste Isolation Pilot Plant (WIPP) in southeastern New 
Mexico. Project overview, 11:4952 (R;US) 

Project briefing for Office of Technology Assessment, 11:4936 
(R;US) 

Second quarterly presentation to New Mexico’s Environmental 
Evaluation Group on the Waste Isolation Pilot Plant, 
11:4960 (R;US) 

Alpha-Bearing Wastes 

Report of the Steering Committee on TRU waste acceptance 

criteria for the Waste Isolation Pilot Plant, 11:4959 (R;US) 
Cost 

Environmental analysis Waste Isolation Pilot Plant (WIPP) 

cost reduction proposals, 11:4961 (R;US) 
Design 

Design criteria, Waste Isolation Pilot Plant (WIPP). Revised 
Mission Concept-IIA (RMC-IIA). Revision 3, 11:4956 
(R;US) 

Design criteria, Waste Isolation Pilot Plant (WIPP). Revised 
Mission Concept-II (RMC-II). Revision 1, 11:4954 (R;US) 

Design criteria, Waste Isolation Pilot Plant (WIPP). Revised 
Mission Concept-II (RMC-IID) , 11:4953 (R;US) 

Design criteria, Waste Isolation Pilot Plant (WIPP). Site and 
Preliminary Design Validation (SPDV), 11:4957 (R;US) 
Design criteria, Waste Isolation Pilot Plant (WIPP). Revised 
nae Concept-IIA (RMC-IIA). Revision 2, 11:4955 
Design criteria Waste Isolation Pilot Plant (WIPP). Site and 
Preliminary Design Validation (SPDV). Revision 1, 11:4958 

(R;US) 


Design validation plan, 11:4962 (R;US) 

Environmental Impact Statements 

DOE responses to comments on the WIPP Final 
Environmental Impact Statement. Supplement, 11:4991 
(RUS) 
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DOE responses to comments on the WIPP Final 

Environmental Impact Statement, 11:4990 (R;US) 
Environmental Impacts 

Environmental analysis Waste Isolation Pilot Piant (WiPP) 

cost reduction proposals, 11:4961 (R;US) 
Information Systems 

Data package format for certified transuranic waste for the 

Waste Isolaticn Pilot Plant (WIPP), 11:4931 (R;US) 
Intrusion 

Waste Isolation Pilot Plant. Study report: assessment of waste 
isolation periods prior to direct access by exploratory 
drilling in geologic waste repositories, 11:4993 (R;US) 

Program Management 

Waste Isolation Pilot Plant (WIPP). Project Management Plan, 

11:4951 (R;US) 
Shaft Excavations 

Design criteria, Waste Isolation Pilot Plant (WIPP). Site and 
Preliminary Design Validation (SPDV), 11:4957 (R;US) 

Design criteria Waste Isolation Pilot Plant (WIPP). Site and 
Preliminary Design Validation (SPDV). Revision 1, 11:4958 
(R;US) 

Site Selection 

DOE responses to the State of New Mexico’s comments on 
“summary of the results of the evaluation of the WIPP site 
and preliminary design validation program” (WIPP-DOE- 
161), 11:4966 (R;US) 

DOE responses to the public's comments on “Summary of the 
Results of the Evaluation of the WIPP Site and 
Design Validation Program” (WIPP-DOE-161), 11:4965 
(R;US) 

Waste Isolation Pilot Plant. Summary of the results of the 
evaluation of the WIPP site and design 
validation program, 11:4963 (R;US) 

WIRES (FUEL) 
See FUEL WIRES 
WNP-2 REACTOR 

Washington Public Power Supply System Nuclear Project Number 

2, previously known as Hanford-2 Reactor. 
Valves 


Technical evaluation report - TMI action: NUREG-0737 
(ILD.1) relief and safety valve testing for Washington Public 
Power Supply System Nuclear Plant No. 2 (Docket No. 50- 
397), 11:5221 (R;US) 

WOLFRAM 
See TUNGSTEN 
wooD 
Combustion 

Peat and wood fuels on travelling grates and stokers. Firing 

tests, 11:4834 (R;SE;In Swedish) 
Combustion Products 

Sulfur measurements at coal/wood fired cogeneration plants, 

11:4836 (R;SE;In Swedish) 
Losses 


Storing of fuel chips at smaller heating plants, 11:5033 
(R;SE;In Swedish) 


Flammability 
Operation SNAPPER, Nevada Proving Grounds. Project 8.5. 


Incendiary effects of atomic bomb tests on sections 
at Yucca Flat. Report for April-June 1952, 11:6170 (R;US) 


Gasification 
Bench scale studies on catalytic gasification of biomass, 11:5024 
(R;US) 


Harvesting 
Whole-tree terminals. A system study, 11:5080 (R;SE;In 
Swedish) 
Moisture 
Influence of wood chip moisture on basic density 
; determinators, 11:5034 (R;SE;In Swedish) 
Storage 
Storing of fuel chips at smaller heating plants, 11:5033 
(R;SE;In Swedish) 
Sulfur Content 
Sulfur measurements at coal/wood fired cogeneration plants, 
11:4836 (R;SE;In Swedish) 
WOOD ALCOHOL 
See METHANOL 
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WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 


Competition 
Solid fuels. Supply, cost, prospects of competition, 11:5079 
(R;SE;In Swedish) 
Cost 
Solid fuels. Supply, cost, prospects of competition, 11:5079 
(R;SE;In Swedish) 
Materials Handling 
Whole-tree terminals. A system study, 11:5080 (R;SE;In 
Swedish) 
WOOD WASTES 
Calorific Value 
Moisture and heating value of bark, sawdust and shavings, 
11:5035 (R;SE;In Swedish) 
Fluidized-Bed Combustion 
Burning multiple fuels and following load in the 
Lurgi/Combustion Engineering circulating fluid-bed boiler, 
11:4808 (RA;US) 
Fluidized-bed steam generators burning low-grade fuels: 
operating experience, 11:4771 (RA;US) 
Fluidized-bed combustion of coals and alternative fuels, 
11:4772 (RA;US) 
Low-temperature combustion of alternate fuels in circulating 
fluidized beds, 11:4830 (RA;US) 
Operating experience of circulating fluidized-bed boilers, 
11:4803 (RA;US) 
Harvesting Equipment 
Methods used by self-employed forest owners for harvesting 
fuel chips, 11:5077 (R;SE;In Swedish) 
WOOD-FUEL POWER PLANTS 
Air Pollution Abatement 
Emission from plants using coal, oil, peat or wood, 11:6225 
(R;SE;In Swedish) 
WORKERS 
See PERSONNEL 
WORLD 
See EARTH PLANET 
WOUNDS 
Biological Effects 
Wounding and its role in RSV-mediated tumor formation, 
11:6376 (RA;US) 
WYOMING 
Hydrology 
Hanna, Wyoming underground coal gasification data base. 
Volume 1. General information and executive summary, 
11:4694 (R;US) 
M 
Hanna, Wyoming underground coal gasification data base. 
Volume 1. General information and executive summary, 
11:4694 (R;US) 
Petroleum Deposits 
Hydrothermics in the Wyoming Overthrust Belt, 11:4849 
(J;US) 
Socio-Economic Factors 
Hanna, Wyoming underground coal gasification data base. 
Volume 1. General information and executive summary, 
11:4694 (R;US) 
Uranium Mines 
Migration of heavy elements in ground water following 
uranium solution-mining operations, 11:4914 (R;US) 


x 


X RADIATION 
See also SOFT X RADIATION 
Absorption Spectroscopy 
EXAFS (Extended X-Ray Absorption Fine Structure): theory 
and applications, 11:6644 (R;BR;In French) 


Recent advances in short pulse x-ray simulators, 11:5925 
(R;US) 


Interferometry 
X-ray interferometry, 11:6642 (RA;BR;In Portuguese) 
Simulators 


Recent advances in short pulse x-ray simulators, 11:5925 
(R;US) 
Uses 
EXAFS (Extended X-Ray Absorption Fine Structure): theory 
and applications, 11:6644 (R;BR;In French) 
XENON 
Phase Transformations 
Phase transitions in two-dimensional systems, 11:5814 
(RA;BR;In Portuguese) 
XENON 131 TARGET 
Pion Minus Reactions 
Properties of angular distributions of protons emitted in 
interactions of 7-mesons and with atomic nuclei in 
the 1.6-9 GeV energy range, 11:6591 (R;SU;In Russian) 
Proton Reactions 
Properties of angular distributions of protons emitted in 
interactions of 7-mesons and with atomic nuclei in 
the 1.6-9 GeV energy range, 11:6591 (R;SU;In Russian) 
XENON IONS 
Electron Capture 
Atomic collisions with relativistic heavy ions. III. Electron 
capture, 11:6516 (J;US) 
Ton Spectroscopy 
Atomic collisions with relativistic heavy ions. III. Electron 
capture, 11:6516 (J;US) 
XI MINUS 
Photoproduction 
Inclusive photoproduction of strange baryons at 20 GeV, 
11:6539 (J;US) 
XI-MINUS 
See XI MINUS 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
Small Angle Scattering 
Low angle X-ray scattering, 11:6640 (RA;BR;In Portuguese) 
X-RAY EQUIPMENT 
See also X-RAY TUBES 
Free Electron Lasers 
Coherent soft x-rays in high resolution imaging, 11:6138 (J;US) 
Image Processing 
Coherent soft x-rays in high resolution imaging, 11:6138 (J;US) 
Recommendations 
Requirements for use of nonmedical x-ray generators at SLAC, 
11:6669 (R;US) 
Soft X Radiation 
Coherent soft x-rays in high resolution imaging, 11:6138 (J;US) 
X-RAY LASERS 
Emission Spectra 
Diagnostics for an for an XUV/soft x-ray laser, 11:5982 (J;US) 
Feasibility Studies 
Soft X-ray laser experiments at the Novette laser facility, 
11:5980 (J;US) 
X-RAY SPECTROMETERS 
Design 
Diagnostics for an for an XUV/soft x-ray laser, 11:5982 (J;US) 
Gating Circuits 
Ultrafast turnoff laser triggered gating system for microchannel 
plate intensified x-ray spectrometers, 11:6153 (R;US) 
X-RAY TUBES 
Beam Position 
X-ray focal spot locating apparatus and method, 11:6040 
(P;US) 
Focusing 
X-ray focal spot locating apparatus and method, 11:6040 
(P;US) 


X-ZERO RESONANCES 
See ETA-958 RESONANCES 





YELLOW CAKE 

See URANIUM OXIDES U308 
YOSHIDA SARCOMA 

See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 

Chlorination 
Investigation of thermochromatographic behaviour of rare 
earth dichlorides, 11:5873 (R;SU;In Russian) 


Thermochromatography 
Investigation of thermochromatographic behaviour of rare 
earth dichlorides, 11:5873 (R;SU;In Russian) 
YTTRIUM 99 
De-Excitation 
Deformation in odd-mass nuclei near A proportional 100: One- 
and three-quasiparticle Nilsson states in 3999 Yeo, 11:6592 
(J;NL) 
Spin States 
Deformation in odd-mass nuclei near A proportional 100: One- 
and three-quasiparticle Nilsson states in 39°° Yeo, 11:6592 
G;NL) 
Nuclear Deformation 
Deformation in odd-mass nuclei near A proportional 100: One- 
and three-quasiparticle Nilsson states in 39° Yeo, 11:6592 
G;NL) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM HYDRIDES 
Crystal Defects 
Temperature dependence of intrinsic disorder in LaH /SUB 
X/ and YH /SUB X/ , 11:5761 (BA;US) 
Diffusion 
The effect of magnetic impurities on the apparent diffusion 
coefficient of hydrogen in metal hydrides deduced from 
NMR, 11:5763 (BA;US) 
Harmonics 
Tetrahedral and octahedral site occupancy and optic mode 
vibrations: mode vibrations of hydrogen in yttrium, 11:5757 
(BA;US) 


The effect of magnetic impurities on the apparent diffusion 
coefficient of hydrogen in metal hydrides deduced from 
NMR, 11:5763 (BA;US) 

Scattering 


Tetrahedral and octahedral site occupancy and optic mode 
vibrations: mode vibrations of hydrogen in yttrium, 11:5757 


(BA;US) 
Resonance 
The effect of magnetic impurities on the apparent diffusion 
coefficient of hydrogen in metal hydrides deduced from 
NMR, 11:5763 (BA;US) 
YTTRIUM OXIDES 
Mctering 
Recent developments with high temperature stabilized-zirconia 
pH sensors, 11:5844 (J;US) 
PH Value 
Recent developments with high temperature stabilized-zirconia 
pH sensors, 11:5844 (J;US) 
YUCCA MOUNTAIN 
Facilities 
Underground facility area requirements for a radioactive waste 
repository at Yucca Mountain, 11:4949 (R;US) 


Zz 


Z NEUTRAL BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Strong Interactions 
Signatures for strongly interacting W's and Z's, 11:6552 (R;US) 
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Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEOLITES 
Chemical Composition 
Rigid zeolite containing polyurethane foams, 11:4862 (P;US) 
Molecular Sieves 
Rigid zeolite containing polyurethane foams, 11:4862 (P;US) 
Sorptive Properties 
Enhancement of automotive compressed natural gas fuel 
storage via adsorbents. Final report, 11:5657 (R;US) 
Rigid zeolite containing polyurethane foams, 11:4862 (P;US) 
ZERO POWER REACTORS 


See also KUCA REACTOR 
PARKA REACTOR 
ZPPR REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 


Control Rod Worths : 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
Critical Mass 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
Criticality 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
Neutron Flux 
Critical experiments of JMTRC MEU cores, 11:5351 (RA;JP) 
ZIMMER-1 REACTOR 
Moscow, Ohio, USA 
Consoles 
Wm. H. Zimmer Nuclear Power Station control room design 
review/audit technical evaluation report, 11:5305 (R;US) 
Control Rooms 
Wm. H. Zimmer Nuclear Power Station control room design 
review/audit technical evaluation report, 11:5305 (R;US) 
Display Devices 
Wm. H. Zimmer Nuclear Power Station control room design 
review/audit technical evaluation report, 11:5305 (R;US) 
ZIMMER-2 REACTOR 
Moscow, Ohio, USA 
Consoles 
Wm. H. Zimmer Nuclear Power Station control room design 
review/audit technical evaluation report, 11:5305 (R;US) 
Control Rooms 
Wm. H. Zimmer Nuclear Power Station control room design 
review/audit technical evaluation report, 11:5305 (R;US) 
Display Devices 
Wm. H. Zimmer Nuclear Power Station control room design 
review/audit technical evaluation report, 11:5305 (R;US) 
ZINC 
Biological Effects 
Metal pollution in forest soils. Biological effects, 11:6258 
(R;SE;In Swedish) 


Parametric study of zinc deposition on porous carbon in a 
flowing electrolyte cell, 11:5909 (J;US) 
Mi 
Parametric study of zinc deposition on porous carbon in a 
flowing electrolyte cell, 11:5909 (J;US) 
ZINC 67 
Alpha Decay 
Spectra of a particles in the sup(67)Zn(n, a)sup(64)Ni reaction 
resonances and the problem of absense of ao transitions in 
this reaction on thermal reutrons, 11:6589 (R;SU;In Russian) 
ZINC 67 TARGET 
Neutron Reactions 
Spectra of a particles in the sup(67)Zn(n, a)sup(64)Ni reaction 
resonances and the problem of absense of ao transitions in 
this reaction on thermal neutrons, 11:6589 (R;SU;In Russian) 
ZINC ALLOYS 
See also BRASS 
Crystal Models 
Application of the ANNNI model to long-period 
superstructures, 11:5716 (J;US) 
Crystal Structure 
Application of the ANNNI model to long-period 
superstructures, 11:5716 (J;US) 
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Point Defects 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
Strains 
Application of ab initio calculations to defect induced 
distortion fields, 11:5770 (J;US) 
ZINC FLUORIDES 
Order Parameters 
Random field effects in the three dimensional Ising magnet: 
Fe/sub x/Zn/sub 1-x/F2, 11:5855 (J;DE) 
ZINC OXIDES 
Materials Testing 
Stability of metal oxide doped ZnO in molten alkali carbonates, 
11:5784 (J;US) 
Solubility 
Stability of metal oxide doped ZnO in molten alkali carbonates, 
11:5784 (J;US) 
Stability 
Stability of metal oxide doped ZnO in molten alkali carbonates, 
11:5784 (J;US) 
ZINC PHOSPHIDE SOLAR CELLS 
Health Hazards 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 
Manufacturing 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 
Safety 
Potential health and safety hazards associated with the 
production of cadmium telluride, copper indium diselenide, 
and zinc phosphide photovoltaic cells, 11:5047 (R;US) 
ZINC PHOSPHIDES 


Results of research on alternative solar cells, 11:5071 
(RA;DE;In German) 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR 
Zion, Illinois, USA 
Risk Assessment 
Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 
Secondary Coolant Circuits 
Organic impurity transport in PWR secondary systems. Final 
report, 11:5233 (R;US) 
ZION-2 REACTOR 
Zion, Illinois, USA 
Risk Assessment 
Dominant contributors to seismic risk - an appraisal, 11:5419 
(RA;US) 
Secondary Coolant Circuits 
Organic impurity transport in PWR secondary systems. Final 
report, 11:5233 (R;US) 
ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 2 


Mechanistic modeling of Zircaloy deformation and fracture in 
fuel element analysis, 11:5665 (R;US) 
Dissolution 
Control of Zircaloy fuel dissolution chemistry using an N- 
silicon electrode, 11:4925 (J;US) 
Physical Radiation Effects 
Mechanistic modeling of Zircaloy deformation and fracture in 
fuel element analysis, 11:5665 (R;US) 
ZIRCALOY 2 


Plating on titanium and zirconium, 11:5768 (J;US) 
Vacuum 
Plating on titanium and zirconium, 11:5768 (J;US) 
ZIRCONATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Pyroelectric Effect 
Pyroelectric conversion cycles, 11:5558 (J;US) 
ZIRCONIUM 
Oxidation 
Film boiling on a reactive surface, 11:5743 (J;GB) 
Solvent Extraction 
Zirconium distribution in the system HNO3-H2O-TBP-diluent, 
11:5872 (R;BR;In Portuguese) 
ZIRCONIUM 90 
Energy Levels 
Fragmentation of spin-dipole charge-exchange states in 
spherical nuclei, 11:6627 (R;SU) 
ZIRCONIUM ALLOYS 
See also VANSTAR 7 
Electroplating 
Plating on titanium and zirconium, 11:5768 (J;US) 
Stability 
The thermal and mechanical stability of Fe /SUB 90-x/ Al 
/SUB x/ Zrio metallic glasses, 11:5851 (J;US) 
Vacuum Coating 
Plating on titanium and zirconium, 11:5768 (J;US) 
ZIRCONIUM HYDRIDES 
Crystal-Phase Transformations 
Differential scanning calorimetry studies of amorphous 
Zr2PdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
Electronic Structure 
Proton NMR studies of the electronic structures of ZrH /SUB 
x/ , 11:5765 (BA;US) 
Nuclear Magnetic Resonance 
Proton NMR studies of the electronic structures of ZrH /SUB 
x/ , 11:5765 (BA;US) 
Stability 
Differential scanning calorimetry studies of amorphous 
Zr2PdH/sub x/ and ZrsRhH/sub x/, 11:5779 (J;US) 
ZIRCONIUM OXIDES 
Metering 
Recent developments with high temperature stabilized-zirconia 
pH sensors, 11:5844 (J;US) 
Performance 
A performance improvement for high temperature stabilized- 
zirconia pH sensors, 11:6156 (J;US) 
PH Value 
Recent developments with high temperature stabilized-zirconia 
PH sensors, 11:5844 (J;US) 
Wear 
Unlubricated sliding wear of partially stabilized zirconia, 
toughened alumina, and silicon nitride, 11:5666 (R;US) 
ZPPR REACTOR 
Fuel Pools 
Borated concrete for ZPPR fuel storage, 11:5343 (R;US) 
Neutron Reactions 
In-cell reaction rate distributions and cell-average 
rates in fast critical assemblies, 11:5315 (R;US) 
Radiation Protection 
Borated concrete for ZPPR fuel storage, 11:5343 (R;US) 
ZPR-6 REACTOR 
Variously fuelled, unmoderated, uncooled. 
Neutron Reactions 
In-cell reaction rate distributions and cell-average reaction 
rates in fast critical assemblies, 11:5315 (R;US) 
ZPR-9 REACTOR 
Uncooled. 
Neutron Reactions 
In-cell reaction rate distributions and cell-average reaction 
rates in fast critical assemblies, 11:5315 (R;US) 
ZT-40 DEVICES 
Control 
Equilibrium control experiments on ZT-40M, 11!:6745 (BA;US) 
Electron Temperature 
Temperature measurements in ZT-40M, 11:6751 (BA;US) 
Equilibrium 
Equilibrium control experiments on ZT-40M, 11:6745 (BA;US) 
Limiters 
An evaluation of limiter configurations in ZT-40M, 11:6858 
(BA;US) 


reaction 
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Plasma Diagnostics 
Equilibrium control experiments on ZT-40M, 11:6745 (BA;US) Temperature measurements in ZT-40M, 11:€6751 (BA;US) 
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CONTRACT NUMBER INDEX 


Numbers assigned to DOE contracts under which documents an- 
nounced in this publication were prepared are included in this 
index. 


Contract No. Abstract No. Report No. 
Rockwell International Corp., Canoga Park, 
CA (USA). Rocketdyne Div. 
11:4767 DOE/ET/10339—T2 
Lewin and Associates, Inc., Washington, DC 
(USA) 
11:4869 DOE/FE/30014—1-Vol.1 
11:4870 DOE/FE/30014—1-Vol.2 
System Sciences, Inc., Bethesda, MD (USA) 
11:4866 DOE/EI/19656—5 
Brookhaven National Lab., Upton, NY 
(USA) 
11:4945 NUREG/CR—1251 
11:4988 NUREG/CR—1693 
11:5007 NUREG/CR—4392 
11:5047 BNL—51832 
11:5048 BNL—51853 
11:5049 BNL—51854 
11:5217 BNL-NUREG—37000 
11:5230 BNL-NUREG—37009 
11:5278 NUREG/CR—1677-Vol.1 
11:5281 BNL-NUREG—28926 
11:5314 NUREG/CR—1689 
11:5391 BNL-NUREG—36711 
11:5392 BNL-NUREG—36891 
11:5393 BNL-NUREG—37132 
11:5394 BNL-NUREG—37133 
11:5395 BNL-NUREG—37185 
11:5448 NUREG/CR—1249 
11:5449 NUREG/CR—1355 
11:5451 NUREG/CR—1404 
11:5459 NUREG/CR—1617 
City Univ. of New York, NY (USA) 
11:5461 NUREG/CR—1717-Vol.4 
11:5690 Physical Review [Section] B: 
Condensed Matter 32 NO. 9. 
6042-6044 (1 Nov 1985). 
Brookhaven National Lab., Upton, NY 
(USA) 


11:5812 BNL—36682 

11:5829 NUREG/CR—2315 

11:5854 Journal of Physics C: Solid 
State Physics 17 L997- 
L1001 (1984). 

11:5855 Zeitschrift fuer Physik 
[Sektion] B: Condensed 
Matter and Quanta $8 15-30 
(1984). 

11:6010 NUREG/CR—1437 

11:6058 BNL—37083 

11:6072 BNL—37042 

11:6107 BNL—36561 

11:6192 BNL—51757-Vol.1(Apr 1984). 

11:6211 BNL—51757-Vol.2(Apr 1984). 

11:6212 BNL—51757-Vol.2(Apr 1984). 

11:6259 BNL—S51884 

11:6434 Environmental Mutagenesis 7 
NO. 3. 405-424 (1985). 

11:6533 BNL—37146 

11:6570 BNL-NCS—37084 

11:6670 Medical Physics 12 NO. 6. 
788-792 (Nov 1985). 

11:6867 BNL—S51916 

Tllinois Univ., Urbana (USA) 
11:5821 DOE/ER/01198—T10 


AC02-76ER01198 


Contract No. 
AC02-76ER01338 


Abstract No. Report No. 


Michigan State Univ., East Lansing 
11:6377 Journal of Bacteriology 162 
NO. 3. 1339-1341 (Jun 
1985). 
Northwestern Univ., Evanston, IL (USA). 
Dept. of Materials Science and 


11:5670 DOE/ER/01367—155 

11:5671 DOE/ER/01367—156 

11:5672 DOE/ER/01367—160 

Courant Institute of Mathematical Sciences, 

New York University, New York, New 
York 10012 

11:6712 Physics of Fluids 28 NO. 12. 

3594-3597 (Dec 1985). 
11:6882 Mathematics of i 
45 NO. 171. 15-21 Gul 


Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 3062-3065 (1 Dec 1985). 
AC02-76ET53018 


Review of Scientific 
Instruments 56 NO. 12. 
2253-2258 (Dec 1985). 
Case Western Reserve Univ., Cleveland, OH 
11:5797 11 343-353 (21 May 1984). 
Sloan-Kettering Inst. for Cancer Research, 
New York (USA) 
11:6352 DOE/EV/04268—T4 
Massachusetts Inst. of Tech., Cambridge 
(USA). Nuclear Reactor Lab. 
11:5822 DOE/ER/10107—29 
Projet Tokamak, Institut de Recherche 
d’'Hydro-Quebec, Varennes, Quebec, 
Canada JOL 2P0 
11:6713 Physics of Fluids 28 NO. 12. 
3619-3628 (Dec 1985). 
New York Univ., NY (USA). Dept. of 


AC02-7TEV04268 


AC02-78ER10107 


AC02-78ETS1013 


11:6320 DOE/EV/04959—7 
Illinois Univ., Chicago (USA) 

11:6321 DOE/EV/04961—2 

11:6420 DOE/EV/04961—3 

11:6421 DOE/EV/04961—T1 
Institute of Paper Chemistry, Appleton, WI 


11:5589 DOE/CS/40211—T2 
11:5590 DOE/CS/40211—T3 
Iowa State Univ. of Science and Technology, 
Ames (USA) 
11:6512 DOE/ER/10496—6 
Colorado State Univ., Fort Collins (USA) 
11:6261 DOE/EV/10305—16 
State Univ. of New York, Stony Brook 
(USA). Dept. of 
DOE/ER/10612—13 


AC02-79CS40211 


AC02-79ER10496 


AC02-79EV 10305 
AC02-80ER10612 


AC02-80ET17089 


AC02-80EV 10403 





AC02-80RA5S0219 


AC02-81ER10857 


AC02-81ER10881 


AC02-83ER45041 


Abstract No. Report No. 


General Electric Co., Lenox, MA (USA). 
High Voltage Transmission Research 
Facility 
11:5208 DOE/RA/50i133—T1 
Southwest Research Inst., San Antonio, TX 
(USA) 
11:6438 DOE/RA/50219—T6 
Pennsylvania State Univ., University Park 
(USA). Dept. of Physics 
11:5882 DOE/ER/10857—T2 
Temple Univ., Philadelphia, PA 
11:5912 Journal of Physical Chemistry 
89 NO. 15. 3290-3294 (18 
Jul 1985). 
Transamerica Delaval, Inc., Santa Monica, 
CA (USA). Biphase Energy Systems 
11:5588 DOE/CE/40664—T21 
Chronar Corp., Princeton, NJ (USA) 
11:5075 SERI/STR—211-2720 
Westinghouse Research and Development 
Center, Pittsburgh, PA (USA) 
11:5076 SERI/STR—211-2766 
Solar Energy Research Inst., Golden, CO 
(USA) 
11:5110 SERI/TR—252-2234 
Denver Univ., CO (USA) 
11:5145 SERI/STR—255-2723 
Solar Energy Research Inst., Golden, CO 
(USA) 
11:5147 SERI/TP-—255-2727 
11:5167 SERI/SP—271-2684 
11:5574 SERI/TR—253-2574 
11:5832 Journal of Applied Physics 58 
NO. 11. 4186-4193 (1 Dec 
1985). 
11:5833 Applied Physics Letters 47 
NO. 10. 1102-1104 (15 Nov 
1985). : AC03-76SF00515 
11:5908 Journal of Physical Chemistry 
89 NO. 15. 3429-3434 (18 
Jul 1985). 
Massachusetts Inst. of Tech., Cambridge 
(USA). Center for Materials Science and 
Engineering 
11:5823 DOE/ER/45041—1 
Laboratory for Manufacturing and 
Productivity, Massachusetts Institute of 
Technology, Cambridge, Mas 
11:5782 Journal of Vacuum Science 
and Technology, A: 
Vacuum, Surfaces, and 
Films 3 NO. 6. 2439-244 
Kansas Univ., Lawrence (USA) 
11:6389 DOE/ER/60196—1 
Santa Fe Energy Co., Santa Fe Springs, CA 
(USA). Western Div. 
11:4851 DOE/ET/12059—7 
Lawrence Berkeley Lab., CA (USA) 
11:5151 LBL—17695 
USDOE Pittsburgh Energy Technology 
Center, PA 
11:5189 CONF-8406161—(1984). 
Lawrence Berkeley Lab., CA (USA) 
11:5226 LBL-—20252 
Bell Communications Research, Inc., Murray 
Hill, NJ (USA) 
11:5827 LBL—19764 
Lawrence Berkeley Lab., CA (USA) 
11:5828 LBL—20185 
11:5835 Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6571-6581 (15 Nov 
1985). 
LBL—20187 
LBL—20408 
Journal of Physical i 
89 NO. 15. 3207-3211 (18 
Jul 1985). 


AC03-78ET13077 


AC03-79SF10499 


ERA-11/3 / 232CN 


Abstract No. Report No. 


11:5904 Journal of Physical Chemistry 
89 NO. 15. 3211-3216 (18 
Jul 1985). 
11:5989 AIP (American Institute of 
Physics) Conference 
Proceedings 118 NO. 1. 229- 
235 (25 Jun 1984 
AIP (American Institute of 
Physics) Conference 
Proceedings 118 NO. 1. 266- 
275 (25 Jun 1984 
AIP (American Institute of 
Physics) Conference 
ings 118 NO. 1. 294- 
313 (25 Jun 1984 
11:6070 LBL—20181 
11:6088 LBL—20167 
11:6112 LBL—20329 
11:6371 LBL—20215 
11:6478 Geological Society of 
America, Special Paper 190 
NO. 190. 517-528 (1982). 
11:6485 Astrophysical Journal, Letters 
to the Editor 298 NO. 2. 
L1-L5 (15 Nov 1985). 
11:6516 Physical Review [Section] A: 
General Physics 32 NO. 6. 
3291-3301 (Dec 1985). 
11:6536 LBL—20159 
11:6537 LBL—20324 
11:6551 LBL—20052 
11:6552 LBL—20232 
11:6573 LBL—20196 
11:6681 LBL—20186 
11:6682 LBL—20190 
11:6688 LBL—20188 
11:6690 Physical Review [Section] A: 
General Physics 32 NO. 6. 
3435-3447 (Dec 1985). 
11:6698 LBL—20290 
Stanford Linear Accelerator Center, Menlo 
Park, CA (USA) 
11:6065 SLAC-PUB—3392-Rev. 
11:6089 SLAC-CN—310 
11:6127 SLAC-PUB—3781 
11:6128 SLAC-PUB—3816 
11:6538 SLAC-PUB—3808 
11:6539 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2869-2882 (1 Dec 1985). 
11:6540 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2901-2910 (1 Dec 1985). 
11:6541 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2859-2868 (1 Dec 1985). 
11:6543 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2883-2892 (1 Dec 1985). 
11:6553 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2928-2932 (1 Dec 1985). 
11:6554 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2982-2987 (1 Dec 1985). 
11:6563 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 3010-3019 (1 Dec 1985). 
11:6669 SLAC-TN—84-6 
11:6691 American Journal of Physics 
53 NO. 12. 1203-1211 (Dec 
1985). 
Marathon Oil Co., Findlay, OH (USA) 
11:4852 DOE/ET/13077—114 
McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA) 
11:5093 CAPE—296Q(Sep 1982). 
McDonnell Douglas Astronautics Co., 
Huntington Beach, CA (USA) 
11:5094 CAPE—2961([1985]). 
Stearns-Roger Corp., Denver, CO 
11:5096 DOE/SF/10499—T83S3 





233CN / ERA-11/3 


Contract No. 


AC04-76DP00613 


Abstract No. Report No. 


Stearns-Roger Engineering Corp., Denver, 
CO (USA) 
11:5097 DOE/SF/10499—T92 
Astronautics Co., 
Huntington Beach, CA (USA) 
11:5098 DOE/SF/10499—T 162 
Nebraska Univ., Lincoln (USA). Solar 
Resource Development Office 
11:5146 DOE/CS/30227—T1 
California Institute of Technology, Pasadena, 
California 91125 
11:6544 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2893-2900 (1 Dec 1985). 
Solar Energy Research Inst., Golden, CO 
(USA) 
11:5143 SERI/SP—271-2664(Mar 
1985). 
Wisconsin Univ., Madison (USA). Solar 
Energy Lab. 
11:5116 DOE/SF/11656—T1 
GA Technologies, Inc., San Diego, CA 
(USA) 
11:6706 GA-A—18189 
Advanced Environmental Research Group, 
Cambridge, MA (USA) 
11:5561 DOE/SF/15292—T1 
Brown Univ., Providence, RI (USA) 
11:5156 DOE/SF/15548—T3 
Monsanto Research Corp., Miamisburg, OH 
(USA). Mound 
11:4931 WIPP-DOE—157 
11:5011 MLM—3305 
11:5017 MLM—3293-Vol.2 
11:5779 Journal of Applied Physics 58 
NO. 12. 4573-4581 (15 Dec 
1985). 
MLM—3299(OP) 
11:6034 MLM-MU—85-70-0002 
11:6124 MLM—3295 
Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div. 
11:5934 BDX—613-3341 
11:5935 BDX—613-3344 
Sandia National Labs., Albuquerque, NM 
(USA) 
11:4949 SAND—84-1153 
11:4950 SAND—85-0072 
11:5000 NUREG/CR—1329 
11:5001 NUREG/CR—1448 
11:5002 NUREG/CR—1487 
11:5074 SAND—85-1565C 
11:5087 SAND—85-1069C 
11:5088 SAND—85-1189C 
11:5089 SAND—85-1190C 
11:5090 SAND—85-1192C 
11:5091 SAND—85-1696C 
11:5092 SAND—85-2271C 
Solar Energy Research Inst., Golden, CO 
(USA) 
11:5104 


AC04-76DP03533 


AC04-76DR00789 
AC04-78AL05346 


11:5977 


ae. ne AC04-78AL10751 
Sandia National Labs., Albuquerque, NM 
(USA) 
11:5277 NUREG/CR—1368 
11:5471 NUREG/CR—4335 
Science Applications International Corp., 
McLean, VA (USA) 
11:5472 NUREG/CR—4350/3 
Albuquerque, 


AC04-78CS32198 


AC04-83AL21557 


Sandia National Labs., 
(USA) 

11:5479 SAND—81-0150C 
11:5480 SAND—85-1712C 
11:5481 SAND—85-1787C 
11:5482 SAND—85-1792C 
11:5483 SAND—85-1793C 
11:5484 SAND—85-1817C 
11:5485 SAND—85-1828C 
11:5486 SAND—85-2303C 
11:5778 SAND—85-1438C 
11:5805 SAND—85-1836 


AC05-840R21400 


Report No. 


SAND—85-2133 
Journal of Vacuum Science 
and Technology, A: 
Vacuum, Surfaces, and 
Films 3 NO. 6. 2629-263 
11:5830 SAND—85-0793C 
11:5831 SAND—85-0908C 
11:5925 SAND—85-2221C 
11:5942 SAND—83-1145 
11:5943 SAND—85-1695 
11:6032 SAND—85-2386C 
11:6037 SAND—85-2239C 
11:6064 SAND—85-2315C 
11:6145 SAND—85-2068C 
JAYCOR, San Diego, CA (USA) 
11:6146 SAND—85-2177C 
Sandia National Labs., Albuquerque, NM 
(USA) 
11:6448 SAND—85-1978C 
11:6468 Nature (London) 313 NO. 
6000. 273-277 (24 Jan 1985). 
11:6515 SAND—85-2339C 
11:6829 Journal of Applied Physics 58 
NO. 12. 4509-4511 (15 Dec 
1985). 
11:6874 SAND—85-0601 
11:6875 SAND—85-1377 
Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant 
11:6126 RFP—3860 
Polydyne, Inc., Menlo Park, CA (USA) 
11:5099 SAND—85-8182 
Westinghouse Electric Corp., Pittsburgh, PA 
(USA) 
11:4936 DOE/AL/05346—T2 
11:4951 WIPP-DOE—02 
11:4952 WIPP-DOE—21 
11:4953 WIPP-DOE—71 
11:4954 WIPP-DOE—71-Rev.1 
11:4955 WIPP-DOE—71-Rev.2 
11:4954 WIPP-DOE—71-Rev.3 
11:4957 WIPP-DOE—72 
11:4958 WIPP-DOE—72-Rev.1 
11:4959 WIPP-DOE—069 
11:4960 WIPP-DOE—104 
11:4961 WIPP-DOE—136 
11:4963 WIPP-DOE—161 
11:4964 WIPP-DOE—163 
11:4965 WIPP-DOE—173 
11:4966 WIPP-DOE—174 
Bechtel National, Inc., San Francisco, CA 
(USA). Advanced Technology Div. 
11:4967 WIPP-DOE—196 
11:4968 WIPP-DOE—200 
11:4969 WIPP-DOE—202 
11:4970 WIPP-DOE—210 
11:4971 WIPP-DOE—218 
Westinghouse Electric Corp., Pittsburgh, PA 
(USA) 
11:4990 WIPP-DOE—31 
11:4991 WIPP-DOE—381A 
11:4993 WIPP-DOE—41 
Bechtel National, Inc., San Francisco, CA 
(USA). Advanced Technology Div. 
11:4962 WIPP-DOE—160 
Southwest Research Inst., San Antonio, TX 
(USA) 
11:5112 DOE/CS/32198—T3 
Texas Tech Univ., Lubbock (USA). 
Atmospheric Science Group 
11:5046 DOE/AL/21557—T2 
Texas Tech Univ., Lubbock (USA). Dept. of 
Civil Engineering 
11:5138 DOE/AL/21557—T3 
Texas Tech Univ., Lubbock (USA) 
11:5139 DOE/AL/21557—T4 
Georgaa Inst. of Tech., Atlanta (USA) 
11:5095 DOE/ET/20329—T1 
Oak Ridge National Lab., TN (USA) 
11:4688 CONF-851123—5 
11:4722 CONF-851003—12 





Report No. 
CONF-8511119—1 
Bulletin of 


Contamination and 
Toxicolagy 34 NO. 5. 746- 
753 (May 1985). 
11:4916 HEDL-SA—30535 
11:4926 
11:4928 
11:4938 
14:4992 
11:5027 CONF-841061—2 
11:5028 CONF-851011—3 
11:073 ORNL—6221 
11:5212 CONF-851215—1 
11:5218 CONF-8510173—6 
11:5236 NUREG/CR—1768 
11:5237 NUREG/CR—3991 
11:5246 NUREG/CR—1789 
11:5249 CONF-8508114—1 
11:5250 TAEA-SM—284/26 
11:5270 CONF-8$1115—27 
11:5272 NUREG/CR—1239 
11:5304 NUREG/CR—1760 
ORNL/T™M. 


11:5370 —9659 
Karisrahe G.m.b.H. 
(Germany, F.R.) 
11:5372 ANL/RERTR/TM—6(Jul 


1985). 

Oak Ridge National Lab., TN (USA) 
11:5399 CONF-8410142—85 
11:5400 CONF-8510153—1 
11:5401 CONF-8510173—13 
11:5456 NUREG/CR—1521 
11:5465 NUREG/CR—2000-Vol.4- 

No.8 
11:5466 NUREG/CR—2113 
11:5470 NUREG/CR—4234-Vol. 1 
11:5499 CONF-851217—2 
11:5511 Energy (Oxford) 10 NO. 5. 
643-652 (1985). 
11:5512 CONF-8510196—1 
11:5540 NUREG/CR—1256 
11:5541 NUREG/CR—1295 
11:5542 NUREG/CR—1792 
11:5568 ORNL/CON—148 
11:5587 CONF-851232—2 
11:5666 CONF-860516—1 
11:5667 CONF-8503188—1 
11:5669 CONF-8511128—1 
11:5678 
11:5687 


10. 6138-6144 (15 Nov 


1985). 

Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6238-6245 (15 Nov 
1985). 

Journal of Vacuum Science 


Films A3 NO. 3. 1893-15 
Journal of Vacuum Science 


Films A3 NO. 3. 1640-16 
11:5774 CONF-8510168—2 
11:3780 Journal of Applied Physics 58 
NO. 12. 4587-4893 (15 Dec 


11:3781 
10. 6756-6763 (15 Nov 


1985). 
Bell Labs., Murray Hill, NJ (USA) 
11:5804 CONF-850871—21 
Microelectronics Center of North Carolina, 
Research Triangle Park (USA) 
11:$817 CONF-841157—97 
Oak Ridge National Lab., TN (USA) 
11:5818 CONF-841 157—98 
11:5819 CONF-841157—99 
Columbia Univ., New York (USA). School of 
Mines 
11:$824 DOE/ER/45187—T2 


ERA-11/3 / 234CN 


Abstract No. Report No. 


11:5837 Applied Optics 24 NO. 19. 
3140-3145 (1 Oct 1985). 
11:5850 Journal of Ni 
Solids 71 103-112 (1985). 
Oak Ridge Naticnal Lab., TN (USA) 
11:5862 CONF-850937—3 
11:5863 CONF-851011—5 
11:5864 CONF-8509197—1 
11:5865 CONF-8510151—11 
11:5879 CONF-851115—33 
Tennessee Univ., (USA). 
Chemistry 
11:5900 CONF-8510177—3 
Oak Ridge National Lab., TN (USA) 
11:5901 DOE/OR/21400—T207 
11:5924 CONF-851245—2 
11:6076 CONF-8510194—1 
11:6095 Nuclear Instruments and 
Methods in Physics 
Research, Section A: 


Accelerators, 

11:6132 Nuclear Instruments and 
Methods in Physics 
Research, Section A: 
Accelerators, 

11:6147 CONF-851045—4 

11:6184 ORNL/TM—9626-Draft 

11:6223 CONF-8504187—1 

11:6245 Journal of Applied Ecology 21 
NO. 3. 1013-1027 (Dec 
1984). 

11:6260 CONF-831025—35 

11:6268 DOE/OR/21400—T202 

11:6303 CONF-8510205—1 

11:6373 EPRI-EA—4300 

11:6417 NUREG/CR—1478 

11:6418 Environmental Mutagenesis 
NO. 3. 451-469 (1985). 

11:6419 CONF-8510188—1 


CONF-850937—2 
CONF-8410237—4 
Physical Review [Section] A: 
General Physics 32 NO. 6. 
3790-3793 (Dec 1985). 
Physical Review [Section] A: 
General Physics 32 NO. 6. 
3782-3783 (Dec 1985). 
Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6278-6285 (15 Nov 
1985). 
NUREG/CR—1413 
ORNL/TM—9105 
CONF-830192—1 
Science (Washington, D.C.) 
230 274-280 (18 Oct 1985). 
CONF-851115—29 
NUREG/CR—1523 
CONF-8506211—1 
Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6773-6786 (15 Nov 
1985). 
11:6699 Journal of 
Physics 60 NO. 3. 558-560 
(30 Sep 1985). 
Princeton Univ., NJ (USA). Plasma Physics 
Lab. 
11:6702 CONF-850806—3 
Oak Ridge National Lab., TN (USA) 
11:6703 CONF-8509196—1 
11:6708 ORNL/TM—9705 
11:6719 Physical Review [Section] A: 
General Physics 32 NO. 5. 
3124-3125 (Nov 1985). 
11:6759 CONF-851102—4 
11:6760 CONF-851i02—6 
11:6761 CONF-851102—7 





235CN / ERA-11/3 


Contract No. Abstract No. Report No. 


11:6762 CONF-851102—8 
11:6763 CONF-851174—12 
11:6764 CONF-851174—13 
11:6765 CONF-8507100—1 
11:6766 CONF-8507100—2 
11:6825 ORNL/TM—9768 
11:6872 

11:6873 


(USA) 
11:4915 K—2041-Add.1 
11:6009 K/TS—5902 
AC06-76FF02170 Hanford Engineering Development Lab., 
Richland, WA (USA) 
11:5295 HEDL-SA—3269FP 
11:5346 HEDL-SA—3344-FP 
11:6441 HEDL—7542 
USDOE Morgantown Energy T: 
Center, WV (USA). Coal Projects 
Management Div. 
DOE/METC—85/6021- 
Vol.3(Jul 1985). 
Johnson (E.R.) Associates, Inc., Reston, VA 
(USA) 
11:4929 PNL—5559 
Pacific Northwest Labs., Richland, WA 
(USA) 
11:4930 PNL-SA—13279 
11:4946 
11:4947 
11:5024 
11:5025 
11:5214 
11:5239 
11:5240 
11:5279 
11:5468 NUREG/CR—2800-Suppl.3 
11:5478 PNL-SA—13287 
11:5543 DOE/RL/01830—17 
11:5572 PNL—5694-1 
11:5573 PNL—5694-1-Exec.Summ. 
11:5623 PNL-SA—13303 
11:5777 PNL-SA—13433 
11:6151 PNL-SA—13432 AC21-79ET15440 
11:6248 NUREG/CR—1253 
11:6668 PNL-SA—13458 
General Electric Co., Richland, WA (USA). 
Hanford Atomic Products Operation AC21-79MC12010 
11:5282 HW—75980 
UNC Nuclear Industries, Inc., Richland, WA 


(USA) 
11:5489 UNI-SA—153 eerie ee) 


3204-3218 (Dec 1985). 


AC06-83ER40128 Spectra Technology, Inc., Bellevue, WA 
(USA) 
11:6063 DOE/ER/40128—T1 
AC07-761D01570 Idaho National Engineering Lab., Idaho 
Falls (USA) 
p's ta an 
11:5219 EGG-EA—6097 AC21-84MC21313 
11:5220 EGG-EA—7018 
11:5221 EGG-RST—6997 
11:5222 EGG-RST—7019 AC22-76ET10592 
11:5231 EGG-EA—6799 
11:5232 EGG-EA—7012 
11:5306 EGG-PBS—6983 
11:5307 EGG-PBS—7001 
11:5308 EGG-PBS—7020 
11:5309 EGG-PBS—7023 
11:5310 EGG-PBS—7029 
11:5402 EGG—2389 
11:5403 EGG-EA—7037 
11:5404 EGG-M—04681 


Abstract No. Report No. 


Idaho National Engineering Lab., Idaho 
Falls (USA) 
11:5405 EGG-PBS—6850 
EG and G Idaho, Inc., Idaho Falls (USA) 
11:5406 EGG-SEMI—7022 
11:5473 NUREG/CR—4351 
Idaho National Engineering Lab., Idaho 
Falls (USA) 
11:5868 EGG-M—04585 
EG and G Idaho, Inc., Idaho Falls (USA) 
11:6869 EGG-RST—6999 
Franklin Pierce Law Center, Concord, NH 
(USA). Energy Law Inst. 
11:5039 DOE/RA/04934—T35 
Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA) 
11:6117 DOE/NV/10327—22 
Du Pont de Nemours (E.1.) and Co., Aiken, 
SC (USA). Savannah River Lab. 


DP—1691 
DPSTM—200-SP 
DP-MS—85-76 
DP-MS—85-70 
DP-MS—85-42 
DP—1701-1 
DP—1697-2 
DP—1697-3 
DP—1697-4 
DP—1697-5 
DP—1697-6 
DP—1697-7 
DP—1697-8 
DP—1697-9 
DP—1697-10 
DP—1697-11 
DPST—85-841 


CT (USA). Power Systems Div. 
11:5554 DOE/ET/15440—1944 
11:5555 DOE/ET/15440—1947 

Maryland Univ., College Park (USA). 

Photomechanics Lab. 


11:4906 DOE/MC/12010—T2 
USDOE Morgantown Energy Technology 
Center, WV (USA). Coal Projects 
Management Div. 
11:4741_ . DOE/METC—85/6021- 
Vol.3(Jul 1985). 


11:6006 CONF-851123—4 


USDOE Morgantown Energy Technology 
Center, WV (USA). Coal Projects 
Div 


11:4751 DOE/METC—85/6021- 
Vol.3Jul 1985). 
Institute of Gas Technology, Chicago, IL 
(USA) 


11:4693 DOE/MC/21313—1958 
Suntech, Inc., Marcus Hook, PA (USA). 
Research and Engineering Div 


11:4690 DOE/ET/10592—T6 





AP08-85NV 10443 


AP79-84BP 14849 


AS03-82ER60038 


AS05-76ER03948 
AS05-76ER04449 
AS05-76EV05163 


Abstract No. Report No. 


TRW, Inc., McLean, VA (USA). Energy and 
Environmental Div. 
11:4703 DOE/PC/30040—T1 
TRW Space and Technology Group, Redondo 
Beach, CA (USA) 
11:5674 DOE/PC/50270—T12 
Kerr-McGee Corp., Oklahoma City, OK 
(USA). Project Engineering Dept. 
11:4704 EPRI-AP—4185-Vol.1 
11:4705 EPRI-AP—4185-Vol.2 
USDOE Pittsburgh Energy Technology 
Center, PA 
11:5201 CONF-8406161—(1984). 
USDOE Pittsburgh Energy Technology 
Center, PA 
11:5194 CONF-8406161—(1984). 
USDOE Pittsburgh Energy Technology 
Center, PA 
11:5195 CONF-8406161—(1984). 
USDOE Pittsburgh Energy Technology 
Center, PA 
11:5191 CONF-8406161—(1984). 
Union Carbide Corp., Tarrytown, NY (USA). 
Tarrytown Technical Center 
11:5023 DOE/PC/70028—T5 
Aveo-Everett Research Lab., Inc., Everett, 
MA (USA) 
11:5552 DOE/PC/70507—4 
National Aeronautics and Space 
Administration, Cleveland, OH (USA). 
Lewis Research Center 
11:5170 DOE/NASA/20320—65 
Jet Propulsion Lab., Pasadena, CA (USA) 
11:5051 DOE/JPL—1012-107 
11:5052 DOE/JPL—1012-108 
National Aeronautics and Space 
Administration, Cleveland, OH (USA). 
Lewis Research Center 
11:5655 DOE/NASA—1005-6 
Geological Survey, Menlo Park, CA 
11:6450 Journal of Geophysical 
Research 89 NO. B11. 9401- 
9413 (10 Oct 1984). 
Geological Survey, Denver, CO (USA) 
11:6476 USGS-OFR—85-484 
Oregon Dept. of Fish and Wildlife, Corvallis 
(USA). Research and Development 
Section 
11:6315 DOE/BP/23109—1 
Nevada Univ., Las Vegas (USA). Center for 
Business and Economics Research 
11:6318 DOE/NV/10433—T1 
Yates Associates, Inc., Portland, OR (USA) 
11:5523 DOE/BP/14849—1 
California Univ., Los Angeles (USA). Dept. 
of Radiation Oncology 
11:6388 DOE/ER/60038—T2 
Houston Uniy., TX (USA) 
11:6550 DOE/ER/03948—T3 
Texas A and M Univ., College Station (USA) 
11:6535 DOE/ER/04449—57 
Miami Univ., FL (USA). Div. of 
Meteorology and Physical 
Oceanography 
11:6479 DOE/EV/05163—T1 


11:6253 
Emory Univ., Atlanta, GA (USA). Dept. of 
Physics 


11:6685 DOE/ER/10436—5 
Georgia Inst. of Tech., Atlanta (USA). 
School of Physics 
11:6593 DOE/ER/10599—46 


AT01-79ER10527 


AT02-76CH92057 


AT03-76ER70197 


FC02-80CS30336 


FC05-77ET 10069 


FC21-83FE60177 


FC22-83FE60149 


FG01-79RG10230 


FG01-80CS83003 


FG01-83FE60259 


FG01-84E1I19682 


ERA-11/3 / 236CN 


Abstract No. Report No. 


Physics Department, University of Florida, 
Gainesville, Florida 32611 
11:6562 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2988-2991 (1 Dec 1985). 
Physics Department, Rutgers University, 
Piscataway, New Jersey 08854 
11:5834 Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6928-6931 (15 Nov 
1985). 

Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for Applied Industrial Control 
11:5591 DOE/CS/40361—T8-Vol.1 
11:5592 DOE/CS/40361—T8-Vol.2 

11:5593 DOE/CS/40361—T9 
11:5594 DOE/CS/40361—T10 
11:5595 DOE/CS/40361—T11-Vol.1 
11:5596 DOE/CS/40361—T11-Vol.2 
11:5597 DOE/CS/40361—T12 
11:5598 DOE/CS/40361—T13 
11:5599 DOE/CS/40361—T14-Vol.1 
11:5600 DOE/CS/40361—T14-Vol.2 
11:5601 DOE/CS/40361—T15 
Illinois Univ., Urbana (USA). Dept. of 
General Engineering 
11:5602 DOE/CS/40361—T16 
Purdue Univ., Lafayette, IN (USA). Purdue 
Lab. for Applied Industrial Control 
11:5603 DOE/CS/40361—T17-Vol.1 
11:5604 DOE/CS/40361—T17-Vol.2 
11:5605 DOE/CS/40361—T17-Vol.3 
11:5606 DOE/CS/40361—T18 
11:5607 DOE/CS/40361—T19-Vol.1 
11:5608 DOE/CS/40361—T19-Vol.2 
11:5609 DOE/CS/40361—T20 
National Bureau of Standards, Washington, 
DC (USA) 
11:6061 DOE/ER/10527—T1 
11:6062 DOE/ER/10527—T7 
11:6069 DOE/ER/10527—T5 
11:6078 DOE/ER/10527—T2 
11:6079 DOE/ER/10527—T3 
11:6080 DOE/ER/10527—T4 
Los Alamos National Lab., NM (USA) 
11:6081 DOE/ER/10527—T6 
Battelle Columbus Labs., OH (USA) 
11:4937 DOE/CH/92057—1 
Institute for Particle Physics, University of 
California, Santa Cruz, California 95064 
11:6555 Physical Review [Section] D: 
Particles and Fields 32 NO. 
11. 2961-2970 (1 Dec 1985). 
Deadwood Creek Services, Deadwood, OR 
(USA) 
11:5111 DOE/CS/30336—3 
Exxon Research and Engineering Co., 
Annandale, NJ (USA) 
11:4689 DOE/ET/10069—T118 
Western Research Inst., Laramie, WY (USA) 
11:4908 DOE/FE/60177—1969 
11:4912 DOE/FE/60177—1951 
National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA) 
11:4854 NIPER—90 
Utah Public Service Commission, Salt Lake 
City (USA) 
11:5525 DOE/RG/10230—T1 
High Plains Energy Forum, Dodge City, KS 
(USA) 
11:5045 DOE/CS/83003—T1 
Colorado School of Mines, Golden (USA). 
Energy and Minerals Field Inst. 
11:5514 CONF-8308219—Summ. 


11:4867 DOE/EI/19682—T1 





237CN / ERA-11/3 


Contract No. 
FG01-84ER60235 


FG01-85CE15232 
FG02-84ER13291 


FG02-84ER45130 


FG22-84PC70795 


FG41-79R110035 
FG41-80R110411 
FG42-80R205138 


Abstract No. Report No. 


National Research Council, Washington, DC 
(USA). Ad Hoc Committee on the 
Relationship between Land Ice and Sea 
Level FG42-80R205153 

11:6295 DOE/ER/60235—1 

Transmet Corp., Columbus, OH (USA) 

11:5560 DOE/CE/15232—T1 


Contract No. 
FG42-80R205143 


FG47-77CS62029 


Wisconsin Univ., Madison (USA). Dept. of 
Chemical Engineering 


11:6008 DOE/ER/13291—1 NAS-7-100-956786 
Department of Physics, Washington 
University, St. Louis, Missouri 63130 
11:6683 Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6125-6130 (15 Nov 
1985). 
Tetra Corp., Albuquerque, NM (USA) 
11:5937 DOE/ER/13330—T1 
Physics Department, University of Michigan, 
Ann Arbor, Michigan 48109 
11:6694 Physical Review [Section] A: 
General Physics 32 NO. 5. 
3160-3163 (Nov 1985). 
Consolidated Agencies of Human Services, 
Inc., Hawthorne, NV (USA) 
11:5115 DOE/R9/50019—T1 
American Solar Energy Society, Boulder, 
co 


W-31-109-ENG-38 


11:5040 
11:5041 


CONF-830622—Pt. 1 
CONF-830622—Pt.2 
11:5042 CONF-830622—Pt.3 
11:5043 CONF-830622—Pt.9 
Research Corp. of the Univ. of Hawaii, 
Honolulu (USA) 
11:5154 DOE/SF/12203—T1 
Nevada Univ., Las Vegas (USA). Div. of 
Earth Sciences 


11:5162 DOE/SF/15555—1 
Atlanta Univ., GA (USA) 
11:5044 CONF-7905244—Vol.1-Summ. 
Texas Univ., Austin (USA). Inst. for Fusion 
Studies 
11:6704 DOE/ET/53088—199 
11:6705 DOE/ET/53088—217 
11:6797 DOE/ET/53088—211 
Department of Electrical Engineering, 
Princeton University, Princeton, New 
Jersey 08544 
11:5836 Physical Review [Section] B: 
Condensed Matter 32 NO. 
10. 6952-6955 (15 Nov 
1985). 
Virginia Univ., Charlottesville (USA). School 
of Engineering and Applied Science 
11:5673 DOE/ER/45181—1 
Schwarrz (Moe), Skamania, WA (USA) 
11:5175 DOE/RO/00506—T1 
High-Tech Services, Inc., Pittsburgh, PA 
(USA) 
11:4759 DOE/PC/170725—3-Final 
Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Dept. of Chemical Engineering 
11:4760 DOE/PC/70765—6 
Illinois Univ., Urbana (USA) 
11:4723 DOE/PC/70782—5 
Polytechnic Inst. of New York, Brooklyn 
(USA) 
11:4724 DOE/PC/70790—T4 
Lehigh Univ., Bethlehem, PA (USA). Dept. 
of Chemistry 


11:4725 DOE/PC/70795—T4 
Attitash Lift Corp., Bartlett, NH (USA) 
11:5171 DOE/R1/10035—T2 
Johanson (Edward E.), Andover, MA (USA) 
11:5172 DOE/R1/10411—T1 
MacDonal (James C.), Cape May, NJ (USA) 
11:5173 DOE/R2/05138—T1 


W-7405-ENG-26 


Abstract No. Report No. 


Community Progress, Inc., Corning, NY 
(USA) 
11:5114 DOE/R2/05143—T1 
Fosdick (George A., Jr.), Stony Brook, NY 
(USA) 
11:5174 DOE/R2/05153—T1 
Solar Energy Associates Ltd., Omaha, NE 


DOE/CS/62029—T1 


: DOE/JPL/956786—85/6 
Argonne National Lab., IL (USA) 
11:4918 CONF-851009—16 
11:5227 NUREG/CR—4287 
11:5255 NUREG/CR—1951 
United Engineers and Constructors, 
Philadelphia, PA (USA). Advanced 
Engineering Dept. 
11:5262 UE/C—820716 
National Lab., IL (USA) 
11:5291 CONF-850903—15 
Argonne National Lab., Idaho Falls, ID 
(USA) 
11:5292 
11:5293 


CONF-850903—16 
CONF-850903—18 
National Lab., IL (USA) 
ANL—85-44 
Karlsruhe G.m.b.H. 
(Germany, F.R.) 


11:5331 ANL/RERTR/TM—6(Jul 
1985). 
Argonne National Lab., Idaho Falls, ID 
(USA) 
11:5343 CONF-850917—5 
Argonne National Lab., IL (USA) 
11:5344 CONF-8510102—4 
11:5345 CONF-8510102—5 
11:5397 CONF-850810—28 
11:5398 CONF-851019—3 
11:5452 NUREG/CR—1422 
11:5454 NUREG/CR—1504 
11:5457 NUREG/CR—1526-Vol.1 
11:5458 NUREG/CR—1526-Vol.4 
11:5467 NUREG/CR—2181-Vol.3 


11:5315 


ANL/OEPM—85-5 
Stoller (S.M.) Corp., New York (USA) 
11:5515 DOE/NBM—5018253 
Argonne National Lab., IL (USA) 
11:5520 ANL/CNSV-TM— 165 
11:5526 CONF-8509170—2 
11:5660 CONF-850935—Absts. 
11:5665 CONF-850601—3 
11:5668 CONF-8510219—1 
11:5820 CONF-851048—10 
11:5880 CONF-8510177—2 
11:5923 CONF-8409210—3 
11:5936 CONF-8510176—2 
11:6004 ANL—85-54 
11:6005 ANL—85-55 
11:6007 CONF-8510176—1 
11:6096 


11:6106 
11:6249 
11:6319 
11:6443 


NUREG/CR—1412 
CONF-8509195—1 
ANL/EES-TM—270-Vol.3 
11:6547 ANL-HEP-CP—85-111 
11:6697 ANL/MCS-TM—56 
Oak Ridge National Lab., TN 
11:4982 Advances in Ceramics 8 448- 
455 (1984). 
11:5899 


NO. 2. 103-111 (1983). 





W-7405-ENG-36 


Abstract No. Report No. 


11:6883 Communications in Statistics. 
Part B: Simulation and 
Computation 13 NO. 5. 669- 
682 (1984). 
Los Alamos National Lab., NM (USA) 
11:4706 EPRI-AP—4289 
11:4907 LA-UR—$85-3521 
11:4920 LA—10457 
11:4997 LA-UR—85-3736 
11:5014 LA—10408-MS 
11:5015 LA—10498-MS 
11:5016 LA—10511-PR 
11:5245 NUREG/CR—1787 
11:5441 LA-UR—85-3308 
11:5442 LA-UR—85-3621 
11:5443 LA-UR—85-3858 
11:5450 NUREG/CR—1398 
Les Alamos Scientific Lab., NM (USA) 
11:5455 NUREG/CR—1516 
Los Alamos National Lab., NM (USA) 
11:5463 NUREG/CR—1849 


11:5677 LA-UR—85-3828 
Los Alamos Scientific Lab., NM (USA) 
11:5874 NUREG/CR—1445 
Los Alamos National Lab., NM (USA) 
11:5883 LA—10523-MS 
11:5941 LA—10485-OBES 
11:5976 LA-UR—85-3556 
11:6042 LA-tr—85-49([1985]). 
11:6057 LA-UR—85-3760 
11:6086 LA-UR—85-3583 
11:6087 LA-UR—85-3816 
11:6111 LA-UR—85-3584 
11:6118 LA—10446-MS 
11:6119 LA-UR—85-3643 
11:6120 LA-UR—85-3663 
11:6121 LA-UR—85-3674 
11:6122 LA-UR—85-3755 
11:6123 LA-UR—85-3781 
Los Alamos Scientific Lab., NM (USA) 
11:6163 NUREG/CR—1794-Vol.2 
Los Alamos National Lab., NM (USA) 
11:6164 NUREG/CR—1794-Vol.3 
Los Alamos Scientific Lab., NM (USA) 
11:6165 NUREG/CR—1794-Vol.4 
Los Alamos National Lab., NM (USA) 
11:6182 LA—10545-MS 
11:6183 LA-UR—85-3671 
11:6188 Science (Washington, D.C.) 
230 NO. 4722. 317-319 (18 
Oct 1985). 
11:6394 LA—10371-MS 
11:6424 LA—10531-MS 
11:6425 LA—10533-MS 
11:6426 LA-UR—85-3594 
11:6480 LA—10552-MS 
11:6500 LA-UR—85-3525 
11:6513 LA-UR—85-3322 
11:6514 LA-UR—85-3519 
11:6527 LA-UR—85-3766 
Arizona State Univ., Tempe (USA) 
11:6571 CONF-8503120— 
Los Alamos National Lab., NM (USA) 
11:6633 LA-UR—85-3700 
11:6650 LA—10454 
11:6687 LA—10160-MS-Vol. 1c 
11:6700 LA-tr—85-39(1985). 
11:6707 LA—10528-MS 
11:6823 LA—10504-MS 
11:6824 LA-UR—$85-3581 
11:6870 LA-UR—85-3512 
11:6871 LA-UR—85-3616 
Lawrence Livermore Lab., CA 
11:4850 Geological Society of 
America, Special Paper NO. 
189. 103-139 (1982). 
Lawrence Livermore National Lab., CA 
(USA) 
11:4987 NUREG/CR—1553 


ERA-11/3 / 238CN 


Abstract No. Report No. 


11:4989 UCRL—92096 
11:5003 NUREG/CR—1574 
11:5004 NUREG/CR—1610-Vol.1- 


No.3 
Science Applications, Inc., La Jolla, CA 
(USA) 
11:5005 NUREG/CR—1725-Vol.3 
11:5006 NUREG/CR—1725-Vol.4 
M.L, Energia, Inc., Princeton, NJ (USA) 
11:5021 UCRL—93473 
Lawrence Livermore National Lab., CA 
(USA) 
11:5305 UCID—18971 
11:5453 NUREG/CR—1489 
11:5460 NUREG/CR—1624-Vol.3 
11:5462 NUREG/CR—1721-Vol.2 
11:5487 UCRL—84173-Rev.1 
11:5488 UCRL—86201 
11:5683 UCRL—90908 
11:5684 UCRL—91062 
11:5685 UCRL—93383 
11:5807 UCRL—90085 
11:5898 Bulletin de la Societe 
Chimique de France NO. 1. 
8-13 (1985). 
11:5922 UCRL—92753 
Florida Univ., Gainesville (USA). Dept. of 
11:5926 UCRL—15724 
Lawrence Livermore National Lab., CA 
(USA) 
11:5927 UCRL—50016-84-3 
BioTechnology, Inc., Falls Church, VA 
(USA) 
11:5944 UCRL—15673 
Lawrence Livermore National Lab., CA 
(USA) 
11:5945 UCRL—93219 
11:5979 Optics Letters 10 NO. 11. 565- 
567 (Nov 1985). 
11:5980 AIP (American Institute of 
Physics) Conference 
Proceedings 119 NO. 1. 25- 
44 (1 Sep 1984). 
11:6013 UCID—20297-85-3 
11:6023 International Journal for 
Numerical Methods in 
Fluids 4 619-640 (1984). 
11:6038 UCID—20533 
11:6071 UCRL—92876 
11:6092 UCRL—92829 
11:6116 Science (Washington, D.C.) 
230 286-291 (18 Oct 1985). 
11:6129 UCID—20581 
11:6130 UCRL—91124 
11:6152 UCID—20563 
11:6153 UCRL—91227 
11:6161 CONF-850706—Vol.1 
11:6162 CONF-850706—Vol.2 
11:6185 UCRL—92400 
11:6186 UCRL—93413 
11:6187 UCRL—93466 
11:6191 UCID—20519 
11:6239 UCID—20594 
11:6240 UCRL—92497 
11:6267 UCRL—93424 
11:6307 Pacific Science 38 NO. 4. 350- 
355 (Oct 1984). 
11:6435 Environmental Mutagenesis 7 
NO. 4. 511-522 (1985). 
11:6469 Journal of Geophysical 
Research 89 NO. B8. 6929- 
6940 (10 Aug 1984). 
Bulletin of the Seismological 
Society of America 72 NO. 
3. 821-840 (Jun 1982). 
UCRL—15680 
UCRL—93518 
UCRL—93519 
UCRL—93541 





230CN / ERA-11/3 


Contract No. Abstract No. Report No. 
11:6494 AIP (American Institute of 


Physics) Conference 
Proceedings 115 NO. 1. 581- 
589 (26 May 1984 

AIP (American Institute of 


Physics) Conference 
Proceedings 115 NO. 1. $97- 
604 (26 May 1984 

peg UCRL—4459 

UCRL—53664 
Washington Univ., Seattle (USA) 
11:6709 UCRL—15722 
11:6715 Physics of Fluids 28 NO. 12. 


11:6748 


11:6826 
11:6827 
11:6828 


Abstract No. Report No. 
11:6838 


(Nov 1984). 
11:6865 UCRL—93560 
11:6876 UCID—20478 
11:6877 UCID—20534 
11:6878 UCID—20375 
11:6879 UCID—30207-Rev.1 
Business and Technological Systems, Inc., 
Seabrook, MD (USA) 


11:6880 UCRL—15729 
Livermore National Leb., CA 


11:6881 UCRL—93404 
Towa State Univ. of Science and Technology, 





REPORT NUMBER INDEX 


The numbers assigned to reports cited in this publication appear in the first column of the index. Cross reference information and/or availabil- 
ity are included as appropriate. Abbreviations used in the availability column are elaborated at the end of the index. To expedite the filling of 
orders for reports from NTIS and OSTI, a file number in the form, DE82000001 or T182000001, appears in column 3. File numbers with DE 
prefixes may be used in ordering from both NTIS and OSTI. Numbers with TI prefixes are valid at OSTI only. Requesters are urged to use 
this file number where provided. In column 4, one or more DOE distribution categories are indicated, e.g., STD-10, MN-25. STD indicates 
distribution was made in full-size copy; MN indicates microcopy distribution; ND indicates no distribution was made. These category numbers 
are included to assist DOE librarians in responding to requests for reports in their collections. The UC (Unclassified Distribution Categories) 
are defined in DOE/TIC-4500, available from OSTI. The citation numbers are given in column 5. NOTE: DOE attempts to disseminate its 
information as broadly as possible. Even though a report may contain some degree of illegibility, it is believed that the report may still make a 
contribution. The presence of a 1, 2, or 3 following NTIS in the availability column denotes the extent to which a report may be illegible and 
the form in which it is available: 1 = 5 to 8% illegibility, available PC and MF; 2 = 9 to 12% illegibility, available MF only; 3 = 13% or 
more illegibility, available PC only. For the users of DOE/RECON, report ordering may be accomplished more expeditiously via the on-line 
system. Employees of DOE or DOE contractors are urged to order from the Office of Scientific and Technical Information (OST1); all others 
should order from the National Technical Information Service (NTIS). Procedures for on-line ordering are detailed in the DOE/RECON 
User’s Manual (DOE/TIC-4586). 


Report Availability File Distribution Abstract 
Number Source Number Category Number 


AA/ES- 
67-4 NTIS, PC A07/MF AOI; 1 DE85901836 MN -95f 11:5586 
AD-A- 


157064/ 7/ XAB 
157109/ 0/ XAB 
157125/ 6/ XAB 
157164/ 5/ XAB 
157203/ 1/ XAB 
157213/ 0/ XAB 
157225/ 4/ XAB 
157266/ 8/ XAB 
157325/ 2/ XAB 
157353/ 4/ XAB 
157356/ 7/ XAB 
157383/ 1/ XAB 
157410/ 2/ XAB 
157439/ 1/ XAB 
157449/ 0/ KAB 
157456/ 5/ XAB 
157476/ 3/ XAB 
157535/ 6/ XAB 
157556/ 2/ XAB 
157632/ 1/ XAB 
157643/ 8/ XAB 
157658/ 6/ XAB 
157838/ 4/ XAB 
158002/ 6/ XAB 
158277/ 4/ XAB 
158280/ 8/ XAB 
995240/ 9/ XAB 
995243/ 3/ XAB 
995244/ 1/ XAB 
995245/ 8/ XAB 
995247/ 4/ XAB 
995248/ 2/ XAB 
995250/ 8/ XAB 
995251/ 6/ XAB 
995252/ 4/ XAB 
995255/ 7/ XAB 
995256/ $/ XAB 
995257/ 3/ XAB 
995258/ 1/ XAB 
995259/ 9/ XAB 
995276/ 3/ XAB 


AD-P- 


004836/ 3/ XAB 
004874/ 4/ XAB 


NTIS, PC A02/MF AOI 
NTIS, PC A06/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A05/MF AO01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A0S/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC Al4/MF A01 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOi 
NTIS, PC All/MF AOl1 
NTIS, PC A06/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A05/MF AOl1 
NTIS, PC A06/MF A01 
NTIS, PC A05/Mr A0l1 
NTIS, PC A09/MF A01 
NTIS, PC A05/MF AO1 


NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 


11:5165 
11:6504 
11:4863 
11:5878 
11:5495 
11:5930 
11:6067 
11:5810 
11:6043 
11:6505 
11:6701 
11:5496 
11:4864 
11:4865 
11:5497 
11:6525 
11:6758 
11:6526 
11:5911 
11:5661 
11:5650 
11:6506 
11:5085 
11:5559 
11:5522 
11:5553 
11:6166 
11:6167 
11:6168 
11:6169 
11:6170 
11:6171 
11:6172 
11:6173 
11:6174 
11:6175 
11:6176 
11:6177 
11:6178 
11:6179 
11:6180 


11:6160 
11:6181 


8391 Atomic Energy of Canada Ltd., Chalk River, T186900118 ND -70 11:5860 


Ontario, Canada, $2.00 
AEEW-M- 
1923 NTIS (US Sales Only), PC A02/MF AOI DE85703017 MN -80 11:5381 
2100 NTIS (US Sales Only), PC A03/MF AO1 DE85703026 MN -78 11:5382 





241R / ERA-11/3 BNL-NUREG- 


Report Availability istributic Abstract 
Number Source Number 
2124 NTIS (US Sales Only), PC A02/MF AOl 1DE85703018 11:5383 
2125 NTIS (US Sales Only), PC A02/MF AOl DE85703019 11:5215 
2126 NTIS (US Sales Oniy), PC A02/MF A01i DE85703020 11:5216 
2144 NTIS (US Sales Only), PC A02/MF A01 DE85703013 11:5931 
2178 NTIS (US Sales Only), PC A02/MF A0Oi DE85703021 11:5384 
AEEW-R- 
1638 NTIS (US Sales Only), PC A03/MF A0O1 DE85703022 11:5385 
1721 NTIS (US Sales Only), PC A05/MF AO1 DE85703027 11:5386 
1758 NTIS (US Sales Only), PC A03/MF AOi DE85703023 11:5267 
1771 NTIS (US Sales Only), PC A02/MF A01 DE85703024 11:5387 
1782 NTIS (US Sales Only), PC A03/MF A0l DE85703014 11:5932 
1853 NTIS (US Sales Only), PC A04/MF A01 DE85703025 11:5388 
1855 " HLM. Stationery Office, London, price Pound 4.00 11:5248 
1907 NTIS (US Sales Only), PC A02/MF A01 DE85703016 11:6639 
AFLRL- 
191 See AD-A-157125/6/XAB 11:4863 
ANL- 
80-47 See NUREG/CR-1504 7186002721 11:5454 
80-54-Vol.1 See NUREG/CR-1526-Vol.1 186002753 11:5457 
80-54-Vol.4 See NUREG/CR-1526-Vol.4 186002750 11:5458 
81-2 See NUREG/CR-1951 186002743 11:5255 
81-29-Vol.3 See NUREG/CR-2181-Vol.3 1186000179 11:5467 
85-33 See NUREG/CR-4287 T185015266 11:5227 
85-44 NTIS, PC A04/MF A01 (GPO Dep.) .99: DE86003022 11:5315 
85-54 NTIS, PC A04/MF A01 (GPO Dep.) .99: DE86003543 11:6004 
85-55 NTIS, PC A04/MF A01 (GPO Dep.) 99: DE86003441 11:6005 
85-67 See NUREG/CR-4432 186002825 11:5477 
85-69 NTIS, PC A04/MF A01 (GPO Dep.) .99: DE86002540 11:6106 
ANL/CNSV-TM- 
165 NTIS, PC A03/MF A01 (GPO Dep.) .99: DE86003162 11:5520 
ANL-CT- 
80-19 See NUREG/CR-1422 1186002738 11:5452 
ANL/EES-TM- 
270-Vol.3 NTIS, PC A06/MF AOI; 1 (GPO Dep.) .99: DE86003164 11:6443 


88 See NUREG/CR-1412 TI86002761 11:6249 
ANL-HEP-CP- 

85-111 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE86003044 11:6547 
ANL/MCS-TM- 


56 
ANL/OEPM- 
85-5 NTIS, PC A04/MF A01 (GPO Dep.) : DE86002548 11:5498 
2889 See DOE/ET/10592-T6 : DE86002173 11:4690 
ASCOT- 
85-2 See UCID-20519 ; DE86002993 11:6191 
BARC- 
== NTIS (US Sales Only), PC A02/MF A01 DE85703309 11:5933 
613-3341 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86003021 11:5934 
613-3344 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE86002065 11:5935 


NTIS, PC A03/MF AO1 (GPO Dep.) : 1DE86003165 11:6697 


NTIS (US Sales Only), PC A02/MF A01 DE85901917 11:5811 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85901913 11:6866 
NTIS (US Sales Only), PC A03/MF AO1 DE85901910 11:5662 
See PB-85-229029/XAB 11:6045 


NTIS, PC A03/MF A01 DE86900238 11:4748 
See NUREG/CR-4377 1185902167 11:5474 


DE86002505 11:6107 
DE86002508 11:5812 
DE86001732 11:6072 
DE86001725 11:6058 
DE86002927 11:6533 
DE86003122 11:5047 
DE86003123 11:5048 
DE86003 166 11:5049 
DE86003121 11:6259 
DE86003125 11:6867 


NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF A0l (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01l (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01i (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


sted ed eet od od tte 
8 S88SSssese 


NTIS, PC A02/MF A01 (GPO Dep.) 


— 


DE86001740 11:6570 


NTIS, PC A02/MF A01 - GPO T186000107 11:5281 
NTIS, PC A02/MF A01 - GPO T185014834 11:5391 
NTIS, PC A02/MF A0i - GPO T185017842 11:5392 
NTIS, PC A02/MF AO1 7186002511 11:5217 
NTIS, PC A02/MF AO! - GPO T186002509 11:5230 
NTIS, PC A02/MF A01 - GPO T186002928 11:5393 
NTIS, PC A02/MF AOI - GPO T186002930 11:5394 
NTIS, PC A02/MF A01 - GPO TI86002929 11:5395 
See NUREG/CR-1249 1186002724 11:5448 
See NUREG/CR-1251 T186002759 11:4945 





BNL-NUREG- 


Report 

Number 
$1151 
$1179 
$1185 
$1206 
$1254 
$1263-Vol.4 
51265 
$1267-Vol.1 
$1447 
51926 


804 
CAPE- 
2960 
2961 
CBPF-NF- 
054/ 83 
056/ 83 
058/ 83 
083/ 83 
CBPF-PRS- 
008/ 83 
015/ 84 
CE-Trans- 
7529 
7532 
7541 
7553 
7639 
7640 
7641 
7642 
7643 
1644 
7959 
8043 
8052 
CEA-R- 
$261 
CEGB-TPRD/B- 
0514/ R84 
CERN-EP- 
82-173 
84-104 
85-142 
CONF-770822- 


9 
CONF-7905244- 


Vol.1-Summ. 
CONF-790616- 


2 
CONF-7910328- 
Pt. 
CONF-810606- 
7 


116 
CONF-810801- 


42-Rev.1 
CONF-810825- 


2 
CONF-810849- 


CONF-8109278- 

CONF-811103- 
70 

CONF-820839- 


10 


Availability 
Source 


See NUREG/CR-1355 
See NUREG/CR-1404 
See NUREG/CR-1437 
See NUREG/CR-1689 
See NUREG/CR-1617 
See NUREG/CR-1717-Vol.4 
See NUREG/CR-1693 
See NUREG/CR-1677-Vol.1 
See NUREG/CR-2315 
See NUREG/CR-4392 


See AD-A-157449/0/XAB 


USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 
USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 


NTIS (US Sales Only), PC A20/MF AOl 
NTIS (US Sales Only), PC A03/MF AOl 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOl 


NTIS (US Sales Only), PC A06/MF A0l 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 

NTIS (US Sales Only), PC A02/MF A01 

See SLAC-PUB-3808 

(American Nuclear Society meeting, Chattanooga, 
TN, USA, 8-10 Aug 1977) 

NTIS, PC A02/MF A01i 

(African solar energy workshop, Atlanta, GA, USA, 
21-26 May 1979) 

NTIS, PC A04/MF A01 (GPO Dep.) 

(Conference on irradiation behavior of metallic mate- 
rials for fast reactor core components, Ajaccio, 
France, 4 Jun 1979) 

See RISLEY-Trans-4124 

(High plains energy forum: fuels, alcohol, and meth- 
ane, Dodge City, KS, USA, 19-21 Oct 1979) 

See DOE/CS/83003-T1 

(American Nuclear Society's annual meeting, Miami 
Beach, FL, USA, 7-12 Jun 1981) 

See SAND-81-0150C 

See BNL-NUREG-28926 

(6. international conference on structural mechanics 
in reactor technology, Paris, France, 17-21 Aug 1981) 
See UCRL-84173-Rev.1 

a SMIRT conference, Paris, France, 24-25 Aug 
1981 

See UCRL-86201 


USA, 2-6 Aug 1981) 

Am. Soc. Test. Mater., Spec. Tech. Publ., STP-786: 
153-166(Aug 1981) 

(Technical committee on transport package test 
standards, Tokyo, Japan, 28 Sep-2 Oct 1981) 

See IAEA-TC-406 

(ANS winter meeting, San Francisco, CA, USA, 29 
Nov-4 Dec 1981) 

See EGG-M-04681 

(international conference on X-ray and VUV syn- 
chrotron radiation instrumentation, Hamburg, F.R. 
Germany, 9-13 Aug 1982) 

See DESY-SR-82-16 


186000673 
186000672 


DE85703191 
DE85703284 
DE85703302 
DE85703301 


DE8S703310 
DE85703261 


DE86900156 
DE85902137 
DE86900152 
DE85902222 
DE85902130 
DE85902129 
DE85902128 
DE85902127 
DE85902126 
DE85902125 
DE85901985 
DE85901978 
DE85901964 


DE86780190 
DE85703028 


DE86900287 
DE85901937 
DE86002157 


DE85901710 


DE86000422 


DE86900201 


T18S010316 


T18S01666S 
7186000107 


T185016679 


T18S016707 


DE85703308 


7185014372 


ERA-11/3 / 242R 


Abstract 
Number 


11:5449 
11:5451 
11:6010 
11:5314 
11:5459 
11:5461 
11:4988 
11:5278 
11:5829 
11:$007 


11:3497 


11:5093 
11:5094 


11:6686 
11:6444 
11:6385 
11:6386 


11:6052 
11:6644 


11:6440 
11:6051 
11:6251 
11:5773 
11:6027 
11:6028 
11:6029 
11:6030 
11:5928 
11:5929 
11:6026 
11:6531 
11:5179 


11:6437 
11:5396 
11:6507 


11:6534 
11:6538 


11:5242 


11:5044 





243R / ERA-11/3 
Report 

Number 
CONF-820941- 


16 
CONF-820955- 


CONF-831025- 


35 
CONF-831112- 
CONF-831117- 

Summ. 
CONF-8311274- 
CONF-831294- 


Exec.Summ. 
CONF-8402158- 


Availability 
Source 


(5S. international symposium on high energy 
physics, Upton, NY, USA, 16-22 Sep 1982) 

See CERN-EP-82-173 

(ASTM conference on titanium and zirconium in in- 
dustrial applications, New Orleans, LA, USA, 21-23 
Sep 1982) 

Am. Soc. Test. Mater., Spec. Tech. Publ., STP-830: 
113-123¢ep 1982) 


intercomparison 
Netherlands, 25-27 Oct 1982) 
See EUR-9192 
(Informal workshop on the properties of ion-induced 
tracks in matter, Oak Ridge, TN, USA, 13-14 Jan 
1983) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(TMS/AIME meeting, Atlanta, GA, USA, 6-10 Mar 
1983) 
83-146: 13(Mar 1983) 
83-115: 22(Mar 1983) 
pane from plants using coal, oil, peat or wood, 
Stockholm, Sweden, 8 Mar 1983) 
See IVA-238 
(American Solar Energy Society meeting, Minneapo- 
lis, MN, USA, 1-3 Jun 1983) 
6: 107-111@3un 1983) 
6: 63-68(Jun 1983) 
6: 87-92(Jun 1983) 
6: 169-174(Jun 1983) 
NTIS, PC A03/MF A0i (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
(13. international congress on glass, Hamburg, F.R. 
Germany, 4-9 Jul 1983) 
See BLG-560 
(Meeting on techniques and applications of synchro- 
tron radiation, Rio de Janeiro, Brazil, 1-3 Aug 1983) 
See CBPF-PRS-008/83 


CO, USA, 15-20 Aug 1983) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


Spezia, Italy, 28-30 Sep 1983) 

See EUR-9214 

(26. ORNL-DOE conference on analytical chemistry 
in an technology, Knoxville, TN, USA, 11-13 
Oct 1983 


‘Coal international coal utilization 
convention, Houston, TX, USA, 15-17 Nov 1983) 

4: 7-22(Nov 1983) 
(4. integrated data users workshop, Reston, VA, 
USA, 1-2 Nov 1983) 

NTIS, PC A0S/MF AO}; 1 


(2. European scientific seminar, Luxembourg, Lux- 
embourg, 8-9 Nov 1983) 

See EUR-9173 

(Workshop on Continental Scientific Drilling Pro- 
gram (CSDP) data needs for the Baca geothermal 
field, Berkeley, CA, USA, 2 Dec 1983) 

See LBL-17695 

(Symposium on synergism of microstructure, mecha- 
nisms and mechanics in fracture, Los Angeles, CA, 
USA, 1 Feb 1984) 

See DOE/ER/01367-155 

See DOE/ER/01367-156 

(Interagency Mechanical Operations Group joining 
subgroup conference, Savannah River, SC, USA, 14 
Mar 1984) 

See UCRL-90908 

(65. annual American Welding Society convention, 
— 

See UCRL-91062 

(12. mining and metallurgy industries annual symposi- 
um, Vancouver, Canada, 2-4 May 1984) 

11: 193-204(1984) 

(3. IAEA advisory group meeting on transactinium 
isotope nuclear data, Upy Uppsala, Sweden, 21-25 May 
1984) 

See IAEA-TECDOC-336 


DE85752802 


DE86000186 
DE86000187 
DE86000188 
DE86000194 


DE85901917 


DE85703310 


11:6645 


11:4716 
11:5186 


11:6225 


11:5084 
11:5135 
11:5136 
11:5137 
11:5040 
11:5041 
11:5042 
11:5043 


11:5811 


11:6052 


11:5514 


11:6260 


11:4715 


11:6885 


11:6656 


11:5151 


11:5683 


11:5684 


11:6159 





Availability 
Source 


(6. meeting of the international working group on 
water reactor fuel performance and technology, 
Vienna, Austria, 14-15 May 1984) 

See IWGFPT-21 

(6. international symposium on coal slurry combus- 
tion and technology, Orlando, FL, USA, 25-27 Jun 
1984) 

NTIS (US Sales Only), PC A02/MF AOI; 1 

(5. meeting of the International Working Group on 
Gas-Cooled Reactors, Heysham, UK, 5-8 Jun 1984) 
See IWGGCR-10-1 

(National computer conference, Las Vegas, NV, 
USA, 9-12 Jul 1984) 

See UCRL-91124 

(22. international conference on high energy physics, 
Leipzig, German D.R., 19-25 Jul 1984) 

See JINR-E-1-84-626 

(International conference on particles and nuclei, 
Heidelberg, F.R. Germany, 30 Jul-3 Aug 1984) 

See CERN/EP-84-104 

(US summer schooi on high energy particle accelera- 
tor, Batavia, IL, USA, 13-24 Aug 1984) 

See SLAC-PUB-3392-Rev. 

Goint power generation conference, Toronto, 
Canada, 30 Sep-4 Oct 1984) 

Am. Soc. Mech. Eng., [Pap.], No. 84-JPGC-NE-1, 
H(Sep 1984) 

(Applied superconductivity conference, San Diego, 
CA, USA, 9-13 Sep 1984) 

MAG 21: No. 2, 1144-1146(Mar 1985) 

MAG 21: No. 2, 862-865(Mar 1985) 

MAG 21: No. 2, 827-830(Mar 1985) 

MAG 21: No. 2, 815-818(Mar 1985) 

MAG 21: No. 2, 771-774(Mar 1985) 

MAG 21: No. 2, 967-970(Mar 1985) 

MAG 21: No. 2, 1029-1031(Mar 1985) 

MAG 21: No. 2, 1052-1055(Mar 1985) 

MAG 21: No. 2, 756-759(Mar 1985) 

MAG 21: No. 2, 764-767(Mar 1985) 

MAG 21: No. 2, 745-747(Mar 1985) 

MAG 21: No. 2, 706-708(Mar 1985) 

MAG 21: No. 2, 459-462(Mar 1985) 

MAG 21: No. 2, 448-450(Mar 1985) 

MAG 21: No. 2, 474-477(Mar 1985) 

MAG 21: No. 2, 305-308(Mar 1985) 

MAG 21: No. 2, 309-311(Mar 1985) 

MAG 21: No. 2, 328-331(Mar 1985) 

MAG 21: No. 2, 134-141(Mar 1985) 

MAG 21: No. 2, 269-272(Mar 1985) 

MAG 21: No. 2, 339-342(Mar 1985) 

MAG 21: No. 2, 343-346(Mar 1985) 

MAG 21: No. 2, 347-350(Mar 1985) 

MAG 21: No. 2, 392-395(Mar 1985) 

MAG 21: No. 2, 406-407(Mar 1985) 

MAG 21: No. 2, 297-300(Mar 1985) 

MAG 21: No. 2, 1103-1106(Mar 1985) 

MAG 21: No. 2, 1137-1139(Mar 1985) 

MAG 21: No. 2, 336-338(Mar 1985) 

MAG 21: No. 2, 146-148(Mar 1985) 

MAG 21: No. 2, 963-967(Mar 1985) 

MAG 21: No. 2, 1018-1021(Mar 1985) 

MAG 21: No. 2, 986-989(Mar 1985) 

MAG 21: No. 2, 971-974(Mar 1985) 

MAG 21: No. 2, 975-978(Mar 1985) 

MAG 21: No. 2, 478-481(Mar 1985) 

MAG 21: No. 2, 482-485(Mar 1985) 

MAG 21: No. 2, 997-999(Mar 1985) 

MAG 21: No. 2, 486-489(Mar 1985) 

(59. annual Society of Petroleum Engineers of AIME 
technical conference, Houston, TX, USA, 16-19 Sep 
1984) 

SPE13164: 11(Sep 1984) 

(12. world conference of the International Nuclear 
Target Development Society, Antwerp, Belgium, 25- 
28 Sep 1984) 

236: No. 3, 449-455(1 Jun 1985) 

236: No. 3, 520-525(1 Jun 1985) 

236: No. 3, 658-661(1 Jun 1985) 

236: No. 3, 591-599(1 Jun 1985) 

(6. international symposium on high energy spin 
physics, Marseille, France, 12-19 Sep 1984) 

See DOE/ER/04449-57 


DE85703291 


DE86900082 


DE85703029 


DE86002622 


DE85703271 


DE85901937 


E 1.99: DE86001143 


E 1.99: DE86002279 


Distribution 
Category 


MN -34D 


ERA-11/3 / 244R 


Abstract 
Number 


11:5225 


11:4766 
11:5243 
11:6130 
11:6578 
11:6534 
11:6065 


11:5265 


11:5714 
11:5948 
11:5949 
11:5950 
11:5951 
11:5952 
11:5953 
11:5954 
11:5955 
11:5956 
11:5957 
11:5958 


11:6115 


11:6094 
11:6095 
11:6096 
11:6132 


11:6535 





245R / ERA-11/3 


Report 
Number 


CONF-8409164- 


CONF-841010- 


23 
CONF-841061- 


2 
CONF-8410142- 


85 
CONF-8410165- 


Vol.1 
CONF-8410237- 


4 
CONF-841105- 


69 
CONF-841157- 


97 

98 

99 
CONF-8411199- 


Summ. 
CONF-8411209- 
CONF-841286- 
CONF-850179- 


2 
CONF-850277- 


5 
CONF-8502108- 


1 
CONF-850311- 


Availability 
Source 


(NATO advanced study institute on physics and en- 
gineering of medical imaging, Maratea, Italy, 24 Sep- 
5 Oct 1984) 

See LBL-20215 

(Texas A and M symposium on theory and modeling 
for materials design, College Station, TX, USA, 17- 
19 Sep 1984) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(National Research Council conference on ice, sea 
level and a CO/sub 2/-induced climate change, Seat- 
tle, WA, USA, 13-15 Sep 1984) 

See DOE/ER/60235-1 

(3. international workshop on gels, Montpellier, 
France, 12-14 Sep 1984) 

See SAND-85-0793C 

(Nuclear science symposium, Orlando, FL, USA, 31 
Oct-2 Nov 1984) 

NS-32: No. 1, 934-938(Feb 1985) 

NS-32: No. 1, 984-986(Feb 1985) 

NS-32: No. 1, 979-980(Feb 1985) 

NS-32: No. 1, 380-383(Feb 1985) 

NS-32: No. 1, 373-379(Feb 1985) 

NS-32: No. 1, 923-933(Feb 1985) 

NS-32: No. 1, 918-922(Feb 1985) 

NS-32: No. 1, 912-917(Feb 1985) 

NS-32: No. 1, 367-372(Feb 1985) 

(Meeting of the Plasma Physics Division of the 
American Physical Society, Boston, MA, USA, 27 
Oct-3 Nov 1984) 

See UCRL-91227 

(National meeting on biomass research and develop- 
ment for energy applications, Arlington, VA, USA, 
1-3 Oct 1984) 

NTIS, PC A02/MF A0i (GPO Dep.) 

(12. water reactor safety research information meet- 
ing, Gaithersburg, MD, USA, 23-26 Oct 1984) 

NTIS, PC A02/MF A0i - GPO (GPO Dep.) 
(DOE/AMS air pollution model evaluation work- 
shop, Charleston, SC, USA, 23-26 Oct 1984) 

See DP-1701-1 

(Workshop on atomic spectra and collisions in exter- 
nal fields, Gaithersburg, MD, USA, 22-23 Oct 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 

(Joint meeting of the American Nuclear Society and 
the Atomic Industrial Forum, Washington, DC, 
USA, 11-16 Nov 1984) 

See HEDL-SA-30535 

(Materials Research Society annual meeting, Boston, 
MA, USA, 26-29 Nov 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(7. research coordination meeting on the measure- 
ment and evaluation of transactinium isotope nuclear 
data, Vienna, Austria, 5-9 Nov 1984) 

See INDC(NDS)-164/GE 

(international supercomputer applications symposi- 
um, Amsterdam, Netherlands, 7-9 Nov 1984) 

36: No. 3, 241-247(May 1985) 

(Symposium on calorific value technology, Essen, 
F.R. Germany, 13-14 Dec 1984) 

NTIS (US Sales Only), PC A10/MF A01 
(Stellenbosch advanced course in theoretical physics 
(quarks and leptons), Stellenbosch, South Africa, 21 
Jan-1 Feb 1985) 

See DESY-85-053 

(Chapman conference on solar wind-magnetosphere 
energy coupling, Pasadena, CA, USA, 12-15 Feb 
1985) 

See LA-UR-85-3525 

(Artifical intelligence in simulation conference, 
Ghent, Belgium, 25-28 Feb 1985) 

See UCRL-93404 

(National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion 
show, Boston, MA, USA, 25-29 Mar 1985) 
SPE13800: 89-96(Mar 1985) 

132: No. 4, 963-968(Apr 1985) 

132: No. 4, 838-841(Apr 1985) 

132: No. 4, 851-857(Apr 1985) 

132: No. 4, 978-97%(Apr 1985) 
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(Hadronic probes and nuclear interactions confer- 
ence, Tempe, AZ, USA, 11-14 Mar 1985) 

American Institute of Physics, 335 E. 45th St., New 
York, NY 10017. 

(Workshop on electroslag processing for marine ap- 
plications, Annapolis, MD, USA, $-6 Mar 1985) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
(Conference on the rustler formation, Carlsbad, NM, 
USA, 7 Mar 1985) 

See SAND-85-1978C 

(Symposium on lasers and particle beams for fusion 
and strategic defense, Rochester, NY, USA, 18-19 
Apr 1985) 

See LA-UR-85-3760 

(international conference on hadron 

College Park, MD, USA, 20-22 Apr 1985) 

See ANL-HEP-CP-85-111 


ures, Ottawa, Ontario, Canada, 29 Apr-1 May 1985) 
NTIS, PC A02/MF A0i (GPO Dep.) 

(Particle accelerator conference, Vancouver, Canada, 
13-16 May 1985) 

NS-32: No. 5, 2320-2322(Oct 1985) 

See BNL-36561 

See TRI-PP-85-38 

See TRI-PP-85-37 

(7. international conference on zirconium in the nu- 
clear industry, Stasbourg, France, 24-27 Jun 1985) 
NTIS, PC A03/MF A0i (GPO Dep.) 

(Annual meeting of the American Nuclear Society, 
Boston, MA, USA, 9-14 Jun 1985) 

49: 417-418(1985) 

49: 190-191(1985) 

49: 186(1985) 

49: 184(1985) 

49: 82-83(1985) 

49: 83-84(1985) 

49: 95-96(1985) 

49: 94-95(1985) 

49: 97-99(1985) 

49: 57-58(1985) 

49: 185-186(1985) 

49: 59(1985) 

49: 59-61(1985) 

49: 76-79(1985) 

49: 43(1985) 

49: 43(1985) 

49: 38-39(1985) 

49: 188(1985) 

See HEDL-7542 

(International conference on analytical chemistry in 
nuclear technology, Karlsruhe, F.R. Germany, 4-7 
Jun 1985) 

See AECL-8391 

(2. international conference on nucleus-nucleus colli- 
sions, Visby, Sweden, 10-14 Jun 1985) 

See BNL-37083 

(3. IEEE conference on human factors and power 
plants, Monterey, CA, USA, 23-27 Jun 1985) 

See BNL-NUREG-37185 

(SDIO/DARPA annual propagation review, Monte- 
rey, CA, USA, 24-28 Jun 1985) 

See UCRL-92876 

(ADIUS meeting, Kissimmee, FL, USA, 17-19 Jun 
1985) 

See BNL-NUREG-36711 

(Workshop on elastic and diffractive scattering at the 
collider, Chateau de Blois, France, 3-6 Jun 1985) 

See LBL-20159 

(Workshop on tests of electroweak theories, polar- 
ized processes and other phenomena, Trieste, Italy, 
10-12 Jun 1985) 

See LBL-20052 

(International Astronomical Union (IAU) colloquium, 
Copenhagen, Denmark, 11-20 Jun 1985) 

See UCRL-93541 

(Electronic materials conference, Boulder, CO, USA, 
18-21 Jun 1985) 

See LBL-19764 

(Complex and supermoleculss fluids international 
symposium, Annandale, NJ, USA, 17-21 Jun 1985) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
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Availability 
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(SSC impedance workshop, Berkeley, CA, USA, 26- 

27 Jun 1985) 

See LA-UR-85-3816 

(14. international conference on the physics of elec- 

tronic and atomic collisions, Palo Alto, CA, USA, 

24-30 Jul 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(8. international symposium on detonation, Aibuquer- 

que, NM, USA, 15-19 Jul 1985) 

NTIS, PC A25/MF AOI; 1 (GPO Dep.) 

NTIS, PC A10/MF AO; 1 (GPO Dep.) 

(International conference on nuclear power plant 

aging, a' factor and reliability noe San 

Diego, CA, USA, 7-12 Jul 1985) 

See PNL-SA-13018 

(international Europhysics conference on high 

energy physics, Bari, Italy, 18-24 Jul 1985) 

See LBL-20232 

See BNL-37146 

(international symposium on fast breeder reactors - 
and future trends, Lyons, France, 22-26 

Jul 1985) 

See IAEA-SM-284/26 

See HEDL-SA-3344-FP 

(2. international synchrotron radiation instrumenta- 

tion conference, Stanford, CA, USA, 29 Jul-2 Aug 

1985) 


See LBL-20167 

See BNL-37042 

See LBL-20181 

(Joint symposium on swarm studies and inelastic elec- 
tron-molecule collisions, Tahoe, CA, USA, 19-23 Jul 
1985) 


See LA-UR-85-3519 

(5. international conference on physics in collision, 
Autun, France, 3-5 Jul 1985) 

See SLAC-PUB-3808 


NM, USA, 29-31 Jul 1985) 

See SAND-85-1438C 

(4. IEA task workshop on electrolytic hydrogen pro- 

duction, Julich, F.R. Germany, 14-17 Jul 1985) 

See BNL-36682 

(.ZINIMARS design review meeting, San Diego, 

CA, USA, 17-19 Jul 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Course and workshop on basic physical processes in 

fusion plasmas, Varenna, Italy, 26 Aug-3 Sep 1985) 

NTIS, PC A02/MF AO01 (GPO Dep.) 

(20. intersociety energy conversion engineering con- 

ference, Miami Beach, FL, USA, 18-23 Aug 1985) 

See DOE/NASA-1005-6 

(National heat transfer conference, Denver, CO, 

USA, 4-7 Aug 1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(International conference on neutron scattering, Santa 

Fe, NM, USA, 19-24 Aug 1985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(4. international topical meeting on photoacoustic, 

thermr: and related sciences, Quebec, Canada, 4-8 

Aug 1985) 

See LBL-20188 

See LBL-20190 

See LBL-20187 

See LBL-20186 

(International conference on magnetism, San Francis- 

co, CA, USA, 26-30 Aug 1985) 

See LA-UR-85-3828 

(DOE subcritical reactivity measurements 

Albuquerque, NM, USA, 26-29 Aug 1985) 

See UCRL-93219 

(5. international seminar on inelastic analysis and life 
in high-temperature environment, Paris, 

France, 26-27 Aug 1985) 

NTIS, PC A03/MF A01 (GPO Dep.) 

(Nuclear chromodynamics conference, Santa Bar- 

bara, CA, USA, 12-13 Aug 1985) 

See LA-UR-85-3700 
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(2. international symposium on environmental degra- 
dation of materials in nuclear power systems--water 
reactors, Monterey, CA, USA, 9-12 Sep 1985) 

See BNL-NUREG-37000 

See BNL-NUREG-37009 

(International topical meeting on computer applica- 
tions for nuclear power plant operation and control, 
Pasco, WA, USA, 8-12 Sep 1985) 

See HEDL-SA-3269FP 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02; 3 

(ENERSTOCK '85 - international conference on 
energy storage for building heating and cooling, To- 
ronto, Canada, 22-26 Sep 1985) 

See SERI/TP-255-2727 

(Topical meeting on criticality safety and the storage 
of fissile material, Jackson, WY, USA, 9-12 Sep 1985) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

(12. European conference on controlled fusion and 
plasma physics, Budapest, Hungary, 2-6 Sep 1985) 
See GA-A-18189 

(AIME annual review of materials research confer- 
ence, Argonne, IL, USA, 12 Sep 1985) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(28. conference on analytical chemistry, Knoxville, 
TN, USA, 30 Sep-3 Oct 1985) 

NTIS, PC A02/MF A001 (GPO Dep.) 

NTIS, PC A02/MF A01i (GPO Dep.) 

(190. American Chemical Society national meeting, 
Chicago, iL, USA, 8-13 Sep 1985) 

See UCRL-90085 

See UCRL-93518 

See UCRL-93519 

(3. symposium on containment of underground nucle- 
ar explosions, Idaho Falls, ID, USA, 10-12 Sep 1985) 
See UCRL-93466 

See UCRL-93413 

See UCRL-92400 

(6. international free-electron laser conference, Tahoe 
City, CA, USA, 8-13 Sep 1985) 

See LA-UR-85-3556 

(Materials Research Society international symposium, 
Stockholm, Sweden, 9-12 Sep 1985) 

See UCRL-92096 

(2. SP-100 program integration meeting, Denver, CO, 
USA, 17-19 Sep 1985) 

See LA-UR-85-3308 

(12. annual meeting of the Federation of Analytical 
Chemistry and Spectroscopy Societies, Philadelphia, 
PA, USA, 29 Sep-4 Oct 1985) 

See DP-MS-85-76 

See DP-MS-85-70 

(Advisory group meeting on WASP-III, Vienna, 
Austria, 16-20 Sep 1985) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(Workshop on intermediate energy heavy ion phys- 
ics, Oak Ridge, TN, USA, 23-25 Sep 1985) 

See LBL-20196 

(8. thermosense conference, Cambridge, MA, USA, 
16-20 Sep 1985) 

See MLM-3299(OP) 

(NATO conference on quantum chemistry: the chal- 
lenge of transition metals and coordination chemistry, 
Strasbourg, France, 16-20 Sep 1985) 

See LA-UR-85-3322 

(7. lasers in graphics annual conference, Nashville, 
TN, USA, 29 Sep 1985) 

See LA-UR-85-3512 

(International conference on applications of the 
Mossbauer effect, Leuven, Belgium, 16-20 Sep 1985) 
See UCRL-93383 

(Symposium on the medical implications of nuclear 
war, Washington, DC, USA, 20-22 Sep 1985) 

See LA-UR-85-3671 

(International prospective biology colloquium, de 
Pont-a-Mousson, France, 29 Sep-14 Oct 1985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(NATO advanced study institute on physics of elec- 
tron-ion and ion-ion collisions, Han sur Lesse, Bel- 
gium, 30 Sep-12 Oct 1985) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
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Availability 
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(S. international conference on ion mass spectrome- 
try, Washington, DC, USA, 29 Sep-4 Oct 1985) 
NTIS, PC A02/MF Avi (GPO Dep.) 

(11. international conference on amorphous semicon- 
ductors, Rome, Italy, 2-6 Sep 1985) 

See LBL-20185 

(Actinide conference, Cadarache, France, i-6 Sep 
1985) 

See UCRL-92753 

(International conference on dimensions and entro- 
pies in chaotic systems, Pecos River, NM, USA, 11- 
16 Sep 1985) 

See LA-UR-85-3766 

(Dam safety training program conference, Knoxville, 
TN, USA, 18-19 Sep 1985) 

See TVA/PE/OE-85/35 

(Conference on coal science, Sydney, Australia, 28 
Oct-1 Nov i985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(3. international meeting on reactor thermal hydrau- 
lics, Newport, RI, USA, 15-18 Oct 1985) 

See BNL-NUREG-37132 

See BNL-NUREG-37133 

(IEEE nuclear science symposium, San Francisco, 
CA, USA, 23-25 Oct 1985) 

See LA-UR-85-3663 

See LA-UR-85-3736 

See LA-UR-85-3643 

See LA-UR-85-3674 

See SLAC-PUB-3816 

See LA-UR-85-3755 

See LA-UR-85-3781 

See SLAC-PUB-3781 

NTIS, PC A02/MF A01 (GPO Dep.) 

(4. symposium on separation science and technology 
for energy applications, Knoxville, TN, USA, 20-24 
Oct 1985) 

NTIS, PC A02/MF A0i (GPO Dep.) 

See EGG-M-04585 

NTIS, PC A02/MF A01 (GPO Dep.) 

(international symposium on source term evaluation 
for accident conditions, Columbus, OH, USA, 28 
Oct-1 Nov 1985) 

NTIS, PC A02/MF A0l - GPO 

See SAND-85-2303C 

See PNL-SA-13287 

(Health and environmental! research on complex or- 
ganic mixtures, Richland, WA, USA, 21-24 Oct 1985) 
See LA-UR-85-3594 

(Energy for the Americas international conference, 
San Juan, PR, USA, 13-19 Oct 1985) 

See SAND-85-1696C 

(18. IEEE photovoltaic specialists conference, Las 
Vegas, NV, USA, 21-25 Oct 1985) 

See SAND-85-1192C 

See SAND-85-1069C 

See SAND-85-2271C 

See SAND-85-1189C 

See SAND-85-1565C 

See SAND-85-1190C 

(Instrument Society of America international confer- 
ence and exhibit, Philadelphia, PA, USA, 21-24 Oct 
1985) 

NTIS, PC AG2/MF A0Oi (GPO Dep.) 

(168. meeting of the Electrochemical Society, Las 
Vegas, NV, USA, 13-18 Oct 1985) 

See SAND-85-2239C 

See LBL-20408 

NTIS, PC A02/MF A01 (GPO Dep.) 

(7. international workshop on laser interaction and 
related plasma phenomena, Monterey, CA, USA, 28 
Oct-1 Nov 1985) 

See UCRL-93554 

See UCRL-93568 

(Boulder damage symposium, Boulder, CO, USA, 15- 
17 Oct 1985) 

See PNL-SA-13433 

See PNL-SA-13432 

(international meeting on reduced enrichment for re- 
search and test reactors, Petten, Netherlands, 14-16 
Oct 1985) 

NTIS, PC A02/MF AOl (GPO Dep.) 

NTIS, PC A02/MF A0i (GPO Dep.) 
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(DOE natural phenomena hazards mitigation confer- 

ence, Les Vegas, NV, USA, 7-11 Oct 1985) 

See DP-MS-85-42 

ee eT nae 
the safety of radioactive waste disposal, Paris, 

France, 22-24 Oct 1985) 

See PNL-SA-13449 

(28. Oak Ridge National Laboratory conference on 
ical chemistry, Knoxville, TN, USA, 1-3 Oct 

1985) 


NTIS, PC A02/MF A0i (GPO Dep.) 

(11. MPA seminar, Stuttgart, F.R. Germany, 10-11 
Oct 1985) 

NTIS, PC A03/MF A0i - GPO 

(6. JOWOG meeting, Aldermaston, England, 7-11 
Oct 1985) 

See SAND-85-2221C 

See SAND-85-2177C 

(Biomass thermal chemical conversion contractors’ 
meeting, Minneapolis, MN, USA, 15-16 Oct 1985) 
See PNL-SA-13493 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(13. water reactor safety research information meet- 
ing, Gaithersburg, MD, USA, 22-25 Oct 1985) 

NTIS, PC A04/MF A0i - GPO 

See PNL-SA-13490 

See UNI-SA-153 

NTIS, PC A02/MF AOi 

See EGG-M-20685 

See SAND-85-1792C 

See SAND-85-1817C 


See LA-UR-85-3621 

See SAND-85-1787C 

See PNL-SA-13350 

See SAND-85-1712C 

(3. symposium on energy engineering sciences: ther- 
molields end cotid moctanion, Usivesity Park, PA, 
USA, 8-10 Oct 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 
Pe 

(S. international symposium on molten salts, Las 
Vegas, NV, USA, 14-18 Oct 1985) 

NTIS, PC A02/MF AO! (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(international seminar on nuclear data, cross section 
libraries and their application in nuclear technology, 
Bonn, F.R. Germany, 1-2 Oct 1985) 

See BNL-NCS-37084 ; 
(Workshop on dosimetry of beta particles and low 
energy X-rays, Paris, France, 7-9 Oct 1985) 


(International conference on insertion devices, Stan- 
ford, CA, USA, 28-30 Oct 1985) 


injury: implications for human health, Berlin, F.R. 
Germany, 20-25 Oct 1985) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Antigone and Delphi workshop, Livermore, CA, 
USA, 23-24 Oct 1985) 

See SAND-85-2339C 

See SAND-85-2315C 

(National Safety Council congress, New Orleans, 
LA, USA, 30 Oct 1985) 

See SAND-85-2386C 

(2. international workshop on accelerator contro! sys- 
tems, Los Alamos, NM, USA, 7-10 Oct 1985) 
NTIS, PC A02/MF A01 (GPO Dep.) 

See LA-UR-85-3584 

See LA-UR-85-3583 

See LA-UR-85-3581 

(Follow-up audit of environmental assessment results 
conference, Banff, Alberta, Canada, 13-16 Oct 1985) 
NTIS, PC A02/MF A0i (GPO Dep.) 
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(DOE independent cost estimators committee for 
cost methods development, Washington, DC, USA, 
30-31 Oct 1985) 

See UCRL-93560 

(Conference on artificial intelligence from outer 
space - down to earth, Huntsville, AL, USA, 15-16 
Oct 1985) 

See LA-UR-85-3616 

(3. international conference on low-level counting, 
Bratislava, Czechoslovakia, 21-25 Oct 1985) 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

(IEEE ultrasonics symposium, San Francisco, CA, 
USA, 16-18 Oct 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(11. symposium on engineering problems in fusion re- 
search, Austin, TX, USA, 18-22 Nov 1985) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Fundamental aspects of fracture, Gatlinburg, TN, 
USA, 4-7 Nov 1985) 

See ORNL/TM-9783 
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Report 
Number 


EFN-LET- 
1985-16 
EGG- 
2389 
2406 
EGG-EA- 
6097 
6799 
7012 
7018 
7037 
EGG-M- 
04585 
04681 
20685 
EGG-PBS- 
6850 
7001 
7020 
7023 
7029 
EGG-RST- 


6997 
6999 


7022 
EIR- 

550 
EPA/520/5- 

85/ 022 
EPA/AA/SDSB- 

84/5 

84/ SA 
EPRI-AP- 

4185-Vol.1 

4185-Vol.2 

4289 


EPRI-CS- 
4252-Vol.2 


EPRI-EA- 
4267-Vol.1 


4267-Vol.2 
4267-Vol.3 
4300 


EPRI-EM- 
4226 


4336 
EPRI-NP- 

3988 
4099 
4103-SR 
4183M 
4237 
4254 
4270 
4273-SR 
4312-SR 


EUR- 
9005 


9122 


9173 


Availability 
Source 


NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS, PC A04/MF A01 
See NUREG/CR-4351 


NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A02/MF A0i - GPO 
NTIS, PC A02/MF A0i - GPO 
NTIS, PC A02/MF A01 - GPO 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A0l - GPO 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A04/MF A01 - GPO 
NTIS, PC A04; 3 - GPO 

NTIS, PC A04/MF AO1 - GPO 
NTIS, PC A04/MF AOl - GPO 
NTIS, PC A04/MF AOI - GPO 
NTIS, PC A04/MF A01 - GPO 


NTIS, PC A02/MF A01 - GPO 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0O1 - GPO 


NTIS, PC A09/MF A01 - GPO 
NTIS (US Sales Only), PC A06/MF A01 
See PB-85-234649/XAB 


See PB-85-234490/XAB 
See PB-85-234243/XAB 


NTIS, PC A06/MF AOI; 1 - Research Reports 
Center, Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
NTIS, PC A04/MF AO}; 1 - Research Reports 
Center, Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
NTIS, PC A04/MF AO! - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 (GPO Dep.) 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50499, Palo Alito, CA 
tee Reports Center, Box 50490, Palo Alto, CA 
fe Reports Center, Box 50490, Palo Alto, CA 
NTIS, PC A03/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, Ca 94303 (GPO Dep.) 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


See NUREG/CR-4128 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 ; 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, Ca 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Commission of the European Communities, Ispra 
(Italy) 

Commission of the European Communities, 
Luxembourg 

Commission of the European Communities, 
Luxembourg 


DE85752765 


DE86002295 
7186003234 


1186003251 
T186003248 
TI86003260 


1186003261 
TI86003215 


DE86002313 
1185014372 
DE86002304 
186003249 
DE86002353 
T186003209 
T=86003263 
T186003212 
TI86003214 
T186003221 
DE86003210 
186003262 
T186003216 


DE85703295 


DE86003369 
DE86003561 
DE86003368 


TI86920065 


T186920042 
T186920043 
T186920044 


DE86003562 


T186920063 
1186920061 
T186900341 
TI85920840 
T185920786 
T185920785 
TI85920879 
T186920054 
TI186920052 
TI86920050 


TI86920051 


ERA-11/3 / 256R 


Abstract 
Number 


11:5180 


11:5402 
11:5473 


11:5219 
11:5231 
11:5232 
11:5220 
11:5403 
11:5868 
11:5404 
11:4927 
11:5405 
11:5306 
11:5307 
11:5308 
11:5309 
11:5310 
11:5221 
11:6869 
11:5222 
11:5406 
11:6262 
11:6250 


11:5584 
11:5582 


11:4704 
11:4705 
11:4706 


11:5181 


11:5537 
11:5538 
11:5539 


11:6373 


11:5562 
11:5907 
11:5469 
11:5233 
11:5422 
11:5223 
11:5274 
11:5275 
11:5234 
11:5224 


11:5276 


11:6422 
11:4707 


11:6656 
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Report 
Number 


9192 
9214 
9273 


9504 


FE- 
2306-41 
2306-63 
2893-157 
FEI- 
1507 
1514 
FOA-C- 
10256-M2 
FSRP-FPL- 
455 
FWS/OBS- 
80/ 40.19 
82/ 11.20 
82-11.31 
82-11.33 
82-11.34 
82-11.36 
82-11.39 
82-11.41 
GA-A- 
18189 
GAO/RCED- 
85-49 


85-66 
85-72 
85-149 


GEAP- 
30876 
GKSS- 
85/ E/ 6 


GP-R- 
123022 
GSI 


85-19-Prepr. 


HEDL- 
7542 
HEDL-SA- 
3269FP 
3344-FP 
30535 
HwW- 
75980 


3892/ 10 
3917/9 
IAEA-R- 
2196-F 
2721-F 
2737-F 
3091-F 
3181-F 
3360-F 
IAEA-RL- 
116 
118 
IAEA-SM- 
281/ 53H 
284/ 15 
284/ 26 


Availability 

Source 

Commission of the European Communities, 
Luxembourg 

Commission of the European Communities, 
Luxembourg 

Commission of the European Communities, 
Luxembourg 

Commission of the European Communities, 
Luxembourg 

Commission of the European Communities, 


Luxembourg. Office of Official Publications of the 


European Communities 


See DOE/ET/10592-T6 
See DOE/ET/10592-T7 
See DOE/ET/10069-T118 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A04/MF AOI; 1 
See AD-A-158002/6/XAB 


NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF AO1 


NTIS, PC A02/MF A0Ol1; 1 (GPO Dep.) 


US General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 
US General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 
US General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 
US General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 


See NUREG/CR-4128 


Available as manuscript MS 1301/84 from VCH 
Verlagsgeselischaft m.b.H., Weinheim, Germany, 


F.R. 


See NUREG/CR-4258 


Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt, Germany, F.R. 


NTIS MF A01; 2 (GPO Dep.) 


NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AOi 
NTIS (US Sales Only), PC A02/MF AO} 


NTIS (US Sales Only), >C A04/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC A02/MF A0i 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


See SAND-85-2303C 

See HEDL-SA-3344-FP 

NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A21/MF AOt 


NTIS (US Sales Only), PC A02/MF AOl 


E 1.99: DE86002173 
E 1.99: DE86002175 
E 1,99: DE86002836 


DE85703307 
DE85703315 


DE85752744 


T186900216 
T186900190 
TI86900192 
T186900194 
T186900195 
TI86900196 
TI86900198 
186900200 


DE86002492 
T186900172 
TI86900174 
T186900176 


1186900171 


TI86900341 


TI85902053 


DE85018213 


DE85018207 
DE85018212 
DE86002447 


DE85018021 


DE85703292 
DE85703293 


DE85703297 
DE85703304 
DE85703305 
DE85703298 
DE85703296 
DE85703285 


DE85703286 
DE85703287 


T186002369 

DE85018212 
DE85016474 
DE85703308 
DE86780233 


DE85703294 


11:4690 
11:4691 
11:4689 


11:5869 
11:5271 


11:5644 
11:5559 
11:6298 
11:6269 
11:6270 
11:6271 
11:6272 
11:6273 
11:6274 
11:6275 
11:6706 
11:4887 
11:4872 
11:5425 


11:4884 


11:5469 


11:5294 


11:5263 


11:6590 


11:6441 


11:5295 
11:5346 
11:4916 


11:5282 


11:5675 
11:5825 


11:6276 
11:6658 
11:6356 
11:6306 
11:6451 
11:6445 


11:5870 
11:5871 


11:5486 
11:5346 
11:5250 
11:5939 
11:6623 


11:5826 
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Availabil Abstract 
Source - Number 


NTIS (US Sales Only), PC A02/MF Av1 1DE85703299 11:6190 
NTIS (US Sales Only), PC A02/MF AO1 DE85703252 11:6561 
NTIS (US Sales Only), PC A02/MF A01 DE85703260 11:6648 
NTIS (US Sales Only), PC A02/MF AO1 DE85703263 11:6624 
See DOE/ET/53088-199 99: DE86003127 11:6704 
See DOE/ET/53088-211 99: DE86002640 11:6797 
See DOE/ET/53088-217 99: DE86002641 11:6705 
NTIS (US Sales Only), PC A02/MF A01 DE85703015 11:6082 
NTIS (US Sales Only), PC A02/MF A01 DE85703314 11:6110 


IIASA - Publication Dept., A-2361, Laxenburg, 1186900281 11:6224 
Austria 


NTIS (US Sales Only), PC A02/MF AOI DE85703282 11:6617 
NTIS (US Sales Only), PC A02/MF AOI DE86780191 11:6575 
NTIS (US Sales Only), PC A03/MF AO1 DE86780229 11:4943 


NTIS (US Sales Only), PC A03/MF A01 DE86780230 11:4944 
NTIS (US Sales Only), PC A07/MF A01 DE86780221 11:6359 


NTIS (US Sales Only), PC A02/MF A01 DE85703300 11:6499 
NTIS (US Sales Only), PC A02/MF A01 DE85703288 11:5872 
NTIS, PC A06/MF A01 (GPO Dep.) 99: DE86002109 11:5902 


See PB-85-222719/XAB 11:4842 
See PB-85-222701/XAB 11:4841 


47(1984) NTIS (US Sales Only), PC A02/MF A01 DE85703273 11:6576 
A- 


238 NTIS (US Sales Only), PC A07/MF AOl; 1 DE85752802 11:6225 
277 NTIS (US Sales Only), PC A08/MF A01 DE85752743 11:5166 
281 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE85752787 11:5775 
IVL-B- 
718 NTIS (US Sales Only), PC A03/MF AOI; 1 DE85752748 11:6226 
723 NTIS (US Sales Only), PC A02/MF AOI; 1 DE85752749 11:6227 
7164 NTIS (US Sales Only), PC A04/MF AOI; 1 DE85752790 11:4875 
769 NTIS (US Sales Only), PC A03/MF A0Oi DE85752761 11:6423 
773 NTIS (US Sales Only), PC A03/MF AOI; 1 DE85752762 11:4876 
778 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE85752789 11:6299 
w 779 NTIS (US Sales Only), PC A04/MF AOI; 1 DE85752791 11:6228 


21 NTIS (US Sales Only), PC A04/MF AO1 DE85703291 
IWGGCR- 
10-1 NTIS (US Sales Only), PC A03/MF AO1 DE85703029 
JAPFNR- 
780 NTIS (US Sales Only), PC AOS/MF A0Oi; 1 DE85901373 
3-84-848 NTIS (US Sales Only), PC A02/MF AOl DE85703283 
6-84-682 NTIS (US Sales Only), PC A02/MF AO1 DE85703277 
6-84-849 NTIS (US Sales Only), PC A02/MF AOl DE85703289 
9-83-78 NTIS (US Sales Only), PC A02/MF A01 DE85703311 
9-84-3868 NTIS (US Sales Only), PC A02/MF AO1 DE85703312 
E-1-84-438 NTIS (US Sales Only), PC A02/MF A0i DE85703274 
E-1-84-626 NTIS (US Sales Only), PC A02/MF A01 DE85703271 
E-1-84-785 NTIS (US Sales Only), PC A02/MF A01 DE85703272 
E-4-84-501 NTIS (US Sales Only), PC A02/MF A0Oi DE85703264 
E-4-84-550 NTIS (US Sales Only), PC A02/MF AO1 DE85703265 
E-4-84-811 NTIS (US Sales Only), PC A02/MF AOi DE85703269 
R-1-83-202 NTIS (US Sales Only), PC A02/MF AOl DE85703280 
R-1-84-35 NTIS (US Sales Only), PC A02/MF AOl DE85703275 
R-2-84-725 NTIS (US Sales Only), PC A02/MF AO! DE85703268 
R-3-84-370 NTIS (US Sales Only), PC A02/MF A01 DE85703278 
R-3-84-762 NTIS (US Sales Only), PC A02/MF AOl DE85703279 
R-4-84-694 NTIS (US Sales Only), PC A02/MF AOl DE85703266 
R-4-84-750 NTIS (US Sales Only), PC A02/MF AOl DE85703270 
R-4-85-8 NTIS (US Sales Only), PC A02/MF AOl DE85703267 
R-6-83-141 NTIS (US Sales Only), PC A02/MF AOl DE85703276 
R-6-85-22 ‘NTIS (US Sales Only), PC A02/MF AOl DE85703281 
R-17-84-754 NTIS (US Sales Only), PC A02/MF A0Oi DE85703262 
5101-267 See DOE/JPL-1012-107 -99: DE86003137 
5101-269 See DOE/JPL-1012-108 .99: 1DE86003138 
JPL-PUB- 
85-46 See DOE/JPL-1012-107 .99: DE86003137 
85-48 See DOE/JPL-1012-108 99: DE86003138 
Juel-Spez- 
266 NTIS (US Sales Only), PC All/MF A01 DE86780193 


? 
& 


11:5225 


; 
3 


11:5243 


S 
2 


11:5273 


58 


11:6618 
11:6582 
11:5873 
11:6083 
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11:6591 
11:6583 
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11:6629 
11:6630 
11:6631 
11:6619 
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Report Availability 
Number Source 


K- 
2041-Add.1 NTIS, PC A02/MF A001 (GPO Dep.) DE86002521 


5902 NTIS, PC A06/MF A01; 1 (GPO Dep.) DE86002284 
KI- 
1984-2 NTIS (US Sales Only), PC A03/MF AOI; 1 DE85752784 


83-27 NTIS (US Sales Only), PC A02/MF AOI DE85703313 
KTH-PM-R- 
19-83 NTIS (US Sales Only), PC A03/MF AOI; 1 DE85752750 
LA- 
8299-PR See NUREG/CR-1516 1186002730 
8301 See NUREG/CR-1398 1186002717 
8348 See NUREG/CR-1445 
8547-MS See NUREG/CR-1787 
8594-PR See NUREG/CR-1794-Vol.2 
8596-PR See NUREG/CR-1794-Vol.4 
8599-PR See NUREG/CR-1794-Vol.3 
8637-MS See NUREG/CR-1849 
8708-MS See NUREG/CR-1942 
10160-MS-Vol. Ic NTIS, PC A16/MF AO1; 1 (GPO Dep.) 
10371-MS NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
10408-MS NTIS, PC A04/MF A01 (GPO Dep.) 
10446-MS NTIS, PC A02/MF AOI (GPO Dep.) 
10454 NTIS, PC A02/MF A01 (GPO Dep.) 
10457 NTIS, PC A02/MF AOI (GPO Dep.) 
10485-OBES NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
10498-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10504-MS NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
10511-PR NTIS, PC A03/MF A01 (GPO Dep.) 
10523-MS NTIS, PC A02/MF A01 (GPO Dep.) 
10528-MS NTIS, PC A02/MF A01 (GPO Dep.) 
10531-MS NTIS, PC A02/MF Ai (GPO Dep.) 
10533-MS NTIS, PC A02/MF A01 (GPO Dep.) 
10545-MS NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
a 10552-MS NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
-tr- 
85-39 NTIS, PC A02/MF AOI (GPO Dep.) 
85-49 NTIS, PC A02/MF A0O1 (GPO Dep.) 
LA-UR- 
85-3308 NTIS, PC A02/MF A01 (GPO Dep.) 
85-3322 NTIS, PC A02/MF AOI (GPO Dep.) 
85-3512 NTIS, PC A02/MF AOl (GPO Dep.) 
85-3519 NTIS, PC A02/MF AOI (GPO Dep.) 
85-3521 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-3525 NTIS, PC A02/MF A01 (GPO Dep.) 
85-3556 NTIS, PC A03/MF AO1 (GPO Dep.) 
85-3581 NTIS, PC A02/MF AOI (GPO Dep.) 
85-3583 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3584 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-3594 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3616 NTIS, PC A02/MF A01 (GPO Dep.) 
85-3621 NTIS, PC A02/MF AO1 - GPO (GPO Dep.) 
85-3643 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3663 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3671 NTIS, PC A02/MF AOI (GPO Dep.) 
85-3674 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
85-3700 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3736 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3755 NTIS, PC A02/MF AO! (GPO Dep.) 
85-3760 NTIS, PC A02/MF AOI (GPO Dep.) 
85-3766 NTIS, PC A02/MF AO1 (GPO Dep.) 
85-3781 NTIS, PC A02/MF A01 (GPO Dep.) 
85-3816 NTIS, PC A02/MF AOI (GPO Dep.) 
85-3828 NTIS, PC A02/MF AQl (GPO Dep.) 
- 135-3058 NTIS, PC A02/MF A01 (GPO Dep.) 
17695 NTIS, PC A07/MF AOI; 1 (GPO Dep. 
19764 NTIS, PC A03/MF A01 (GPO Dep.) 
20052 NTIS, PC A02/MF AOI (GPO Dep.) 
20159 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
20167 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
20181 NTIS, PC A03/MF AO! (GPO Dep.) 
20185 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
20186 NTIS, PC A02/MF A0i (GPO Dep.) 
20187 NTIS, PC A02/MF AO1 (GPO Dep.) 
20188 NTIS, PC A02/MF AOl (GPO Dep.) 
20190 NTIS, PC A02/MF AOI (GPO Dep.) 
20196 NTIS, PC A02/MF AO1 (GPO Dep.) 
20215 NTIS, PC A02/MF AOI (GPO Dep.) 
20232 NTIS, PC A02; 3 
20252 NTIS, PC A02/MF AO1 (GPO Dep.) 
20290 NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
20324 NTIS, PC A07/MF AO1 (GPO Dep.) 


DE85011902 
DE86003285 
DE86003282 
DE86003287 
DE86003279 
DE86003284 
DE86003293 
DE86003298 
DE86003280 
DE86003278 
DE86003292 
DE86003297 
DE86003299 
DE86003296 
DE86003276 11:6182 
DE86003275 11:6480 


ek et net tt tet teh te eet tet teeth ttt 


DE86002860 11:6700 
DE86002862 11:6042 


— 


DE86000758 11:5441 
DE86000821 11:6513 
DE86000792 11:6870 
11:6514 
11:4907 
11:6500 
11:5976 
11:6824 
11:6086 
11:6111 
11:6426 
11:6871 
11:5442 
11:6119 
11:6120 
11:6183 
11:6121 
11:6633 
11:4997 
11:6122 
11:6057 
11:6527 
11:6123 
11:6087 
11:5677 
11:5443 


S88 SSSSSSSsSS3ss SSSssssssssssesssessssssss S38 Sssesssssssssss% 


11:5151 
11:5827 
11:6551 
11:6536 
11:6088 
11:6070 
11:5828 
11:6681 
11:5884 
11:6688 
11:6682 
11:6573 
11:6371 
11:6552 
11:5226 
11:6698 
11:6537 


) 


NOM OOOO OO 


— 
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Report Availability File Distribution Abstract 
Number Source Number Category Number 


20329 NTIS, PC A02/MF A°1; | (GPO Dep.) E 1.99: DE86002892 MN -28 11:6112 
20408 NTIS, PC A02/MF A01; | (GPO Dep.) E 1.99: DE86002869 MN -4 11:5885 
LITH-IKP-R- 


369 
LITH-MAT-R- 
1984-31 NTIS (US Sales Only), PC A02/MF AOI; 1 
LRAP- 
36-1984 See SVF-186 
LUTFD2/TFRT- 
1026-1-176-(1984) 
LUTKDH/TKKA- 
7002-1-45(1985) 
LUTMDN/TMVK- 
3124-1-41-(1984) 
3125-1-43-(1984) 
3128-1-114(1985) 
5139-1-55-85 
MA- 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE85770400 MN -95 11:5563 


DE85752801 MN -60 11:5168 
DE85752785 MN -92 11:4905 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE85752792 MN -60 11:5176 
NTIS (US Sales Only), PC A04/MF AO; 1 DE85752786 MN -90b 11:4761 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


DE85752760 11:5564 
DE85752759 11:5544 
DE85752800 11:5565 
DE85752799 11:5645 


80-017 
MDC-G- 
8177-Vol.3-Pt.2 
8502-Bk.2 
8544-Vol.2-Rev. 
9705 
MDC-H- 
0130 
MITNPI-PA- 
002 
MITNRL- 
014 


See DOE/R1/10411-T1 
See DOE/SF/10499-T83S3 
See DOE/SF/10499-T92 
See CAPE-2960 

See CAPE-2961 

See DOE/SF/10499-T 162 
See PB-85-223022/XAB 


See DOE/ER/10107-29 


DE86000367 
DE86000697 
DE86001383 
T186000673 
186000672 


DE86001392 


DE86002585 


11:5172 
11:5096 
11:5097 
11:5093 
11:5094 
11:5098 
11:5264 


11:5822 


MLM- 
3293-Vol.2 NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 


DE86001454 11:5017 
DE86003746 11:6124 
DE86001754 11:5977 
DE86002541 11:5011 


NTIS, PC A02/MF A01 (GPO Dep.) DE86002838 11:6034 


See PB-85-231496/XAB 11:4877 


See PB-85-231173/XAB 11:4844 

NAGRA-NTB- 

84-40 See EIR-550 
NASA-TM- 

87018 See DOE/NASA/20320-65 

87126 See DOE/NASA-1005-6 
NBSIR- 

85/ 3025 See PB-85-236362/XAB 11:5682 


DE85703295 11:6262 


DE85018289 11:5170 
DE86002899 11:5655 


NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC All/MF AOI; 1 
NTIS (US Sales Only), PC A15/MF AOI; 1 
NTIS (US Saies Only), PC AC9/MF AO}; 1 


DE86900208 11:6861 
DE86900209 
DE86900212 
DE86900210 


See PB-85-235356/XAB 11:5653 


NTIS (US Sales Only), PC A02/MF A01 DE85703306 11:5013 


NTIS, PC A02/MF A01 (GPO Dep.) DE85000147 11:4354 
NTIS, PC A06/MF A01; 1 - NMERDI Univ. of 
New Mexico, 457 Washington SE, Albuquerque, NM 
87108 


DE86900301 11:5610 


NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A08/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A19/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A15/MF AOI; 1 
NTIS (US Sales Only), PC AO7/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AO1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS, PC A0S/MF AOI; 1 

NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI; 1 


DE86770017 11:5611 
DE86770027 11:5566 
DE86770028 11:5521 
DE86770029 11:5545 
DE86770030 11:5037 
DE86770031 11:5055 
DE86770032 11:6432 
1DE86770033 11:5651 
DE86770034 11:6433 
DE86770036 11:5567 
DE86770037 11:4762 
DE86770038 11:6044 
DE86770039 11:4754 
DE86770040 11:4710 
DE86770041 11:6229 
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DE86900235 11:6446 
DE86900280 11:5546 
DE86900282 11:6447 
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1794-Vol.4 
1849 
1942 
1951 
2000-V ol.4-No.8 
2113 
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2315 
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Availability 
Source 


See PB-85-228682/XAB 

See AD-A-157535/6/XAB 
See AD-A-157476/3/XAB 
See AD-A-157356/7/XAB 
See AD-A-157456/5/XAB 


See AD-A-158280/8/XAB 


See Juel-Spez-266 


NTIS, PC A19/MF A01 - GPO 
NTIS, PC A02/MF A0Oi - GPO 
NTIS, PC A21/MF A0i - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A16/MF A01 - GPO 
NTIS, PC A17/MF A01i - GPO 
NTIS, PC A13/MF A01 - GPO 
NTIS, PC A05/MF A0i - GPO 
NTIS, PC A04/MF AOil - GPO 
NTIS, PC A05/MF A0Oi - GPO 


NTIS, PC A03/MF A011 - GPO 
NTIS, PC A05/MF AOI - GPO 
NTIS, PC A02/MF A0i - GPO 
NTIS, PC A06/MF A011 - GPO 
NTIS, PC A05/MF A0Ol - GPO 
NTIS, PC A08/MF A0l - GPO 
NTIS, PC A02/MF A0i - GPO 
NTIS, PC A04/MF A011 - GPO 
NTIS, PC A07/MF AOi - GPO 
NTIS, PC A04/MF AOi - GPO 
NTIS, PC A03/MF AO1 - GPO 
NTIS, PC A03/MF AOil - GPO 
NTIS, PC A03/MF AOl - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A02/MF AOI - GPO 
NTIS, PC A02/MF A0l - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A02/MF AO! - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A06/MF AOl - GPO 
NTIS, PC A08/MF A01 - GPO 
NTIS, PC A03/MF A0l - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC A03/MF A0i - GPO 
NTIS, PC A02/MF A0O1 - GPO 
NTIS, PC Al2/MF A01 - GPO 
NTIS, PC A02/MF A0Ol - GPO 
NTIS, PC A02/MF A0l - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS MF AO1- GPO 

NTIS, PC A06/MF AO1 - GPO 
NTIS, PC A03/MF AO - GPO 
NTIS, PC A03/MF AOI - GPO 
NTIS, PC A07/MF AOl - GPO 
NTIS, PC A10/MF A01 - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC A03/MF AOl - GPO 
NTIS, PC A02/MF AOl - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A03/MF A0l - GPO 
NTIS, PC A04/MF A011 - GPO 
NTIS, PC A02/MF AOl - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A04/MF A0i - GPO 
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4,527,005 
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4,530,250 
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Availability 
Source 


NTIS, PC A10/MF AO! - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A07/MF AOl - GPO 
NTIS, PC A12/MF A01 - GPO 
NTIS, PC A0S/MF A01 - GPO 
NTIS, PC A0S/MF A01 - GPO 
NTIS, PC A04/MF AOI - GPO 
NTIS, PC A10/MF A01 - GPO 
NTIS, PC Al4/MF AO1 - GPO 
NTIS, PC A03/MF AO! - GPO 


See AD-A-157838/4/XAB 


NYSERDA-Dept. of Communication, Two 
Rockefeller Plaza, Albany, NY 12223 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 


OCS Information Program, 1951 Kidwell Dr., 
Vienna, VA 22180 


NTIS (US Sales Only), PC A04/MF A01 
See JAPFNR-780 


See NUREG/CR-4234-Vol.1 
NTIS, PC A03/MF A0O1 (GPO Dep.) 


NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-2000-Vol.4-No.8 
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See NUREG/CR-1768 
See NUREG/CR-1792 
See NUREG/CR-1478 
See NUREG/CR-1697 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3991 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO}; 1 

NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 

(US: Commissioner of Patents,’ Washington, D.C. 
2023}, USA, $1.00 per copy. Government Patent Ap- 
plications available from NTIS) 
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Number 
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4,532,102 
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4,532,703 
4,533,406 


85-29839 


Availability 
Source 


Abstract 
Number 


11:6831 
11:4860 
11:6040 
11:5946 
11:5691 


Proceedings Workshop: Metering-type Coupling 11:6035 
Capacitor Voltage Transformers (CCVTs), 
Gaithersburg, Maryland, June 2-3, 1983 


85-203982/ XAB 
85-222529/ XAB 
85-222701/ XAB 
85-222719/ XAB 
85-223022/ XAB 
85-225423/ XAB 
85-226314/ XAB 
85-227122/ XAB 
85-227130/ XAB 
85-227692/ XAB 
85-228682/ XAB 
85-229029/ XAB 
85-229508/ XAB 
85-229540/ XAB 
85-229565/ XAB 
85-229730/ XAB 
85-229805/ XAB 


NTIS, PC All/MF AOl 
NTIS, PC A05S/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS, PC A99/MF A01 
NTIS, PC A08/MF A0O1 
NTIS, PC A04/MF AOl 
NTIS, PC Al0/MF AOl1 
NTIS, PC Al4/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOi 
NTIS, PC A05/MF A0i 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A10/MF A01 
NTIS, PC A03/MF AOI 
NTIS, PC A06/MF A01 


11:5612 
11:5613 
11:4841 
11:4842 
11:5264 
11:6230 
11:4914 
11:6231 
11:6232 
11:6528 
11:5501 
11:6045 
11:5679 
11:5680 
11:4757 
11:4891 
11:6317 


85-229870 Proceedings Workshop: Metering-type Coupling 11:6036 
Capacitor Voltage Transformers (CCVTs), 
Gaithersburg, Maryland, June 2-3, 1983 
85-229904 Proceedings of the International Symposium on 11:6125 
High-Dose Dosimetry, Vienna, Austria, October 8-10 
85-230555/ XAB 11:5569 
85-230647 ineeri 11:5681 
85-230811 i i 11:6233 


Solutions, Portland, Oregon, June 1-4, 1981 

85-230845 Proceedings of the Symposium on Engineering 11:5776 
Aspects of Magnetohydrodynamics (19th), 
Tullahoma, Tennessee 

85-230860 Proceedings of the American Chemical Society 11:6474 
Meeting Chemical Congress of the North American 
Continent, Las Vegas, Nevada, August 24, 1980, 
Chapter 13 in Chemical and Geochemical Aspects of 


85-231173/ XAB 
85-231181/ XAB 
85-231496/ XAB 
85-231603/ XAB 
85-231611/ XAB 
85-231637/ XAB 
85-232288/ XAB 
85-232296/ XAB 
85-232429 

85-232866/ XAB 
85-233492/ XAB 
85-233658/ XAB 
85-233666/ XAB 
85-234243/ XAB 
85-234466/ XAB 
85-234490/ XAB 
85-234649/ XAB 
85-234912/ XAB 
85-235356/ XAB 
85-235877/ XAB 
85-236032/ XAB 
85-236057/ XAB 
85-236362/ XAB 
85-236974/ XAB 
85-236982/ XAB 
85-236990/ XAB 
85-242766/ XAB 
85-243103/ XAB 
85-246411/ XAB 
85-246437/ XAB 
85-246973/ XAB 
85-246981/ XAB 
248975/ 5 

267960/ 3 

269639/ 1 

269668/ 0 

275890/ 2 

276000/ 7 

276200/ 3 

286987/ 3 


Fossil Energy Extraction 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF AOi 
NTIS, PC All/MF AOi 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AOi 
NTIS, PC A02/MF A01 
NTIS, PC A04/MF A01i 
NTIS, PC A03/MF A01 
NTIS, PC A07/MF A01 
NTIS, PC A15/MF AOl 
NTIS, PC A04/MF A0i 
NTIS, PC A02/MF AOi 
NTIS, PC A13/MF AOi 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A0i 
NTIS, PC A08/MF AOl1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A0Oi 
NTIS, PC A02/MF AOi 
NTIS, PC A04/MF A0i 
NTIS, PC A15/MF A01 
NTIS, PC Al2/MF A01) 
NTIS, PC Al2/MF A01 
NTIS, PC Al2/MF AOl 
NTIS, PC A09/MF AOI 
NTIS, PC Al4/MF AO1 
NTIS, PC A03/MF AOi 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01i 
NTIS, PC A10/MF AOl 
NTIS, PC A09/MF A0i 
NTIS, PC All/MF A0i 
NTIS, PC A0S/MF AOi 
NTIS, PC A06/MF AO! 
NTIS, PC A0S/MF A0i 
NTIS, PC A10/MF AOi 
NTIS, PC A0S/MF AO1 


T185901822 
T185901818 
1185901821 
T185901823 
TI85901824 
T185901819 
T185901817 
T185901825 


11:4844 
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11:4877 
11:5140 
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11:6234 
11:6235 
11:4845 
11:6236 
11:6254 
11:5656 
11:5652 
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11:5583 
11:5584 
11:6250 
11:5547 
11:5653 
11:5585 
11:5513 
11:5118 
11:5682 
11:6142 
11:6143 
11:6144 
11:5548 
11:5209 
11:5571 
11:4846 
11:5210 
11:6237 
11:5614 
11:5615 
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11:5617 
11:5618 
11:5619 
11:5620 
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289845/ 0 NTIS, PC A09/MF AO1 TI85901820 MN -95f 11:5622 
PC/ICE/T- 
27 See PB-85-242766/XAB 11:5548 
PCMRP- 
84-P1 Sec AEEW-R-1782 DE85703014 11:5932 
90 NTIS (US Sales Only), PC A03/MF AOl1 DE85703303 11:6442 
PNL- 
3256 See NUREG/CR-1253 TI86002766 11:6248 
4297-Suppl.3 See NUREG/CR-2800-Suppl.3 TI86000554 11:5468 
5559 NTIS, PC A08/MF AO; 1 (GPO Dep.) .99: DE86003550 11:4929 
5585 NTIS, PC A06/MF A01 (GPO Dep.) .99: DE86003191 11:4946 
5694-1 NTIS, PC A07/MF A01 (GPO Dep.) .99: DE86003840 11:5572 
5694-1-Exec.Summ. NTIS, PC A03/MF A01 (GPO Dep.) .99: DE86003538 11:5573 
PNL-SA- 
12597 NTIS, PC A02/MF AO! - GPO TI86002815 11:5239 
13018 NTIS, PC A02/MF A0i - GPO 1185016616 11:5214 
13279 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE36002814 11:4930 
13287 NTIS, PC A02/MF A0Oi - GPO 1186002823 11:5478 
13303 NTIS, PC A02/MF AO1 (GPO Dep.) : DE86002817 11:5623 
13350 NTIS, PC A02/MF A0i - GPO T186002818 11:5240 
13432 NTIS, PC A02/MF AO1 (GPO Dep.) : DE86002057 11:6151 
13433 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE86002059 11:5777 
13449 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE86001769 11:4947 
13458 NTIS, PC A03/MF A01; 1 (GPO Dep.) .99: DE86001770 11:6668 
13464 NTIS, PC A02/MF AO1 (GPO Dep.) : DE86002820 11:5024 
13490 NTIS, PC A03/MF AO1 - GPO TI86002058 11:5279 
13493 NTIS, PC A02/MF AO}; 1 (GPO Dep.) : DE86002821 11:5025 
PUR- 
13 NTIS, PC Al1/MF A011; 4 DE85901835 11:5624 
20 NTIS, PC A10/MF AOI; 1 DE85901827 11:5625 
36 NTIS, PC A09/MF AOI; 1 DE85901833 11:5626 
39 NTIS, PC A10/MF AO}; 1 DE85901838 11:5627 
41 NTIS, PC A07/MF AO}; 1 DE85901834 11:5628 
78 NTIS, PC A05/MF AO}; 1 DE85901839 11:5629 
91-Vol.1 See DOE/CS/40361-T19-Vol.1 : DE85014923 11:5607 
91-Vol.2 See DOE/CS/40361-T19-Vol.2 99: DE85014924 11:5608 
94 NTIS, PC A09/MF AOI; 1 DE85901841 11:5630 
98-Vol.1 See DOE/CS/40361-T11-Vol.1 : DE85014914 11:5595 
98-Vol.2 See DOE/CS/40361-T11-Vol.2 : DE85014915 11:5596 
99 NTIS, PC A04/MF AOI; 1 DE85901840 11:5631 
101 NTIS, PC Al1/MF AOI; 1 DE85901831 11:5632 
102 NTIS, PC A03/MF AOI; 1 DE85901828 11:5633 
103 NTIS, PC A08/MF AO}; 1 DE85901832 11:5634 
106 NTIS, PC A08/MF AOI; 1 DE85901829 11:5635 
112 NTIS, PC Ail/MF AOI; 1 DE85901826 11:5636 
114 NTIS, PC Al0/MF AOI; 1 DE85901830 11:5637 
122-Vol.1 See DOE/CS/40361-T8-Vol.1 DE85014919 11:5591 
122-Vol.2 See DOE/CS/40361-T8-Vol.2 DE85014920 11:5592 
126-Vol.1 See DOE/CS/40361-T17-Vol.1 DE85014930 11:5603 
126-Vol.2 See DOE/CS/40361-T17-Vol.2 DE85015061 11:5604 
126-Vol.3 See DOE/CS/40361-T17-Vol.3 DE85015062 11:5605 
127 See DOE/CS/40361-T20 DE85014926 11:5609 
128 See DOE/CS/40361-T13 DE85014929 11:5598 
132 See DOE/CS/40361-T10 DE85014922 11:5594 
134 See DOE/CS/40361-T14-Vol.1 DE85014916 11:5599 
134-Vol.2 See DOE/CS/40361-T14-Vol.2 DE85014917 11:5600 
135 See DOE/CS/40361-T9 DE85014921 11:5593 
141 See DOE/CS/40361-T12 DE85014928 11:5597 
143 See DOE/CS/40361-T15 DE850149i8 11:5601 
145 See DOE/CS/40361-T16 DE85014925 11:5602 
146 See DOE/CS/40361-T18 DE85014927 11:5606 
QUEL- 
1577/ 85 See PB-85-229540/XAB 11:5680 
RADC/ETR- 
85-0008 See AD-A-157266/8/XAB 11:5810 
RAND/R- 
3224-ARPA See AD-A-157353/4/XAB 11:6505 
REG/G- 
401-4-9-85 US Nuclear Regulatory Commission, Washington, TI86900080 11:4948 
DC 20555 
RFP- 


3860 NTIS, PC A02/MF A01 (GPO Dep.) : DE86003120 11:6126 

RHO-HS-SR- 

84-13-P NTIS, PC A08/MF A0O1; 1 (GPO Dep.) : 1DE86002976 11:6266 

RISLEY-Trans- 

s im NTIS (US Sales Only), PC A02/MF AOI; 1 DE86900201 11:5769 
0499-39-Vol.3-Pt.2 See DOE/SF/10499-T83S3 .99: DE86000697 11:5096 
0499-57-Vol.2-Rev. See CAPE-2960 T!86000673 11:5093 
0499-82 See CAPE-2961 TI86000672 11:5094 
0499-86 See DOE/SF/10499-T 162 .99: DE86001392 11:5098 
0499-Bk.2 See DOE/SF/10499-T92 DE86001383 11:5097 
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SAND- 
80-0399 
80-1006 
80-1095 
80-7053 
81-0150C 
83-1145 
84-1153 
84-1339 
85-0072 
85-0601 
85-0793C 
85-0908C 
85-1069C 
85-1189C 
85-1190C 
85-1192C 
85-1377 
85-1438C 
85-1495/ 3 
85-1565C 
85-1695 
85-1696C 
85-1712C 
85-1787C 
85-1792C 
85-1793C 
85-1817C 
85-1828C 
85-1836 
85-1978C 
85-2068C 
85-2133 
85-2177C 
85-2221C 
85-2239C 
85-2271C 
85-2303C 
85-2315C 
85-2339C 
85-2386C 
85-8182 

SERI/SP- 
271-2684 


211-2720 
211-2766 
255-2723 


255-2727 . 
252-2234 
253-2574 
SLAC-CN- 
310 
SLAC-PUB- 
3392-Rev. 
3781 
3808 
3816 
SLAC-TN- 
84-6 
SLU-ISK- 
162 
SLU-ISM- 
48 
SLU-IVL- 
159 
162 


Availability 
Source 


See NUREG/CR-1329 

See NUREG/CR-1448 

See NUREG/CR-1487 

See NUREG/CR-1368 

NTIS, PC A02/MF AO1 - GPO 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOl (GPO Dep.) 
See NUREG/CR-4335 

NTIS, PC A06/MF AOi; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
See NUREG/CR-4350/3 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AO1 - GPO 

NTIS, PC A02/MF AOI 

NTIS, PC A02/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO 

NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS, PC A02/MF AOI; | (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI - GPO (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A06/MF AOl (GPO Dep.) 
NTIS, PC A08/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF ACI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A05S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; i (GPO Dep.) 
NTIS (US Sales Only), PC A07/MF AOI; 1 
NTIS (US Sales Only), PC AOS/MF AO}; 1 


NTIS (US Sales Only), PC A0S/MF AGi; 1 
NTIS (US Sales Oniy), PC A03/MF Ai; 1 


NTIS (US Sales Only), PC A03/MF AOi; 1 
NTIS (US Sales aly), PC A04/MF AO1; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC Al1/MF AO}; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A07/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 


United Kingdom Atomic Energy Authority, 
Warrington, WA3, 4NE, England pounds4.00 
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T186002756 
186002776 
T186002749 
1186002727 
TI85016665 
DE86003614 
DE86003264 
1186003447 
DE86003265 
DE86002530 
DE86002170 
DE86002584 
DE86002130 
DE86002125 
DE86002913 
DE86002123 
DE86002961 
DE86002126 
TI86003268 
DE86002167 
DE86002946 
DE86001749 
1186002917 
T186002915 
1186002367 
T186002365 
T186002368 
1186002571 
DE86003190 
DE86002590 
DE85018275 
DE86003963 
DE86001910 
DE86001911 
DE86002168 
DE86001752 
T186002369 
DE86002914 
DE86002912 
DE86002366 
DE86003544 


DE85002940 
DE85016871 
DE85016870 
DE85016864 
DE85016861 


DE85016867 
DE85016872 


DE86002381 
DE86001143 
DE86002939 
DE86002157 
DE86002810 
DE86003578 
DE85752755 
DE85752751 


DE85752752 
DE85752754 


DE85752756 
DE85752753 
DE85752793 
DE85752778 
DE85752779 
DE85752776 
DE85752780 
DE85752775 


186900269 


Abstract 
Number 


11:5000 
11:5001 
11:5002 
11:5277 
11:5479 
11:5942 
11:4949 
11:5471 
11:4950 
11:6874 
11:5830 
11:5831 
11:5087 
11:5088 
11:5089 
11:5090 
11:6875 
11:5778 
11:5472 
11:5074 
11:5943 
11:5091 
11:5480 
11:5481 
11:5482 
11:5483 
11:5484 
11:5485 
11:5805 
11:6448 
11:6145 
11:5806 
11:6146 
11:5925 
11:6037 
11:5092 
11:5486 
11:6064 
11:6515 
11:6032 
11:5099 


11:5167 
11:5075 
11:5076 
11:5145 
11:5147 


11:5110 
11:5574 


11:6089 
11:6065 
11:6127 
11:6538 
11:6128 
11:6669 
11:5077 
11:5078 


11:5033 
11:5034 


11:5035 
11:5148 
11:4888 
11:6256 
11:6257 
11:6258 
11:6238 
11:6300 


11:4892 





Availability 
Source 


NTIS (US Sales Only), PC A07/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF AO}; 1 


NTIS (US Sales Only), PC A04/MF A0i; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


See DOE/SF/10499-T83S3 
Ses DOE/SF/10499-T92 
See CAPE-2960 

See CAPE-2961 

See DOE/SF/10499-T162 


NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTiS (US Sales Only), PC A03/MF AOI; ! 
NTIS (US Sales Only), PC A02/MF A0i; 1 


NTIS (US Sales Only), PC A10/MF AOI; 1 


NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A05/MF A01; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF A01; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC AOS/MF AO} 

NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO}; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AO1; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC AOS/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AO}; 1 


See PB-85-227122/XAB 
See PB-85-227130/XAB 


See STEV-VIND-85-16 
See PB-85-231181/XAB 


See AD-A-157658/6/XAB 
See PB-85-203982/XAB 
See PB-85-232866/XAB 


See FWS/OBS-82/11.20 
See FWS/OBS-82-11.31 
See FWS/OBS-82-11.33 
See FWS/OBS-82-11.34 
See FWS/OBS-82-11.36 
See FWS/OBS-82-11.39 
See FWS/OBS-82-11.41 


See PB-85-234466/XAB 
See PB-85-235877/XAB 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


See SAND-83-1145 
See SAND-85-1695 


NTIS, PC A07/MF AOI; 1 
NTIS, PC A05/MF AOI; 1 
See DESY-85-045 


See NUREG/CR-1610-Vol.1-No.3 
See NUREG/CR-1574 

See NUREG/CR-1624-Vol.3 

NTIS, PC A03/MF AOl - GPO 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC AQ2/MF A01 (GPO Dep.) 


DE85752763 
DE85752764 


DE85752742 


DE85752804 
DE85752803 


DE86000697 
DE86001383 
186000673 
T186000672 
DE86001392 


DE85752794 
DE85752746 
DE85752745 
DE85752747 


DE85752788 


DE85752774 
DE85752781 
DE85752782 
DE85752783 
DE85752757 
DE85752758 
DE85752773 
DE85752777 
DE85752798 
DE85752770 
DE85752766 
DE85752797 
DE85752795 
DE85752772 
DE85752771 
DE85752769 
DE85752767 
DE85752768 
DE85752796 
DE85752785 


DE85752804 


T186900190 
T186900192 
T186900194 
T186900195 
T186900196 
T186900198 
186900200 


DE86900312 
DE86900313 


DE86003614 
DE86002946 


DE86900217 
DE86900229 


T186002706 
T186002709 
TI85015911 
T185016702 
DE86002134 
DE86002841 
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Abstract 
Number 


11:4874 
11:5079 


11:4744 


11:5178 
11:5169 


11:5096 
11:5097 
11:5093 
11:5094 
11:5098 


11:5638 
11:5639 
11:5575 
11:4833 


11:5576 


11:4834 
11:4727 
11:4728 
11:4729 
11:4835 
11:5080 
11:5640 
11:4745 
11:6046 
11:5646 
11:4885 
11:6047 
11:4836 
11:4746 
11:4763 
11:4730 
11:5647 
11:5648 
11:5649 
11:4905 


11:6231 
11:6232 


11:5178 
11:5570 


11:6506 
11:5612 
11:6236 


11:6269 
11:6270 
11:6271 
11:6272 
11:6273 
11:6274 
11:6275 


11:5583 
11:5585 


11:6090 
11:6091 


11:5942 
11:5943 


11:5641 
11:5036 
11:6548 


11:5004 
11:5003 
11:5460 
11:5305 
11:6013 
11:6876 
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Number Source Number 


20519 
20533 
20554 
20563 
20575 
20581 
20594 
30207-Rev. 1 
UCRL- 
4459 
15273-Vol.2 
15276-Vol.3 
15276-Vol.4 
15673 
15680 
15722 
15724 
15729 
50016-84-3 
52718 
52746 
53664 
84173-Rev.1 
86201 
90085 
90908 
91062 
91124 
91227 
92096 
92400 
92497 
92753 
92829 
92876 
93219 
93383 
93404 
93413 
93424 
93466 
93473 
93518 
93519 
93541 
93554 
93555 
93560 
93568 
UCRL-Trans- 
12074 
UE/C- 
820716 
UFRJ-IF- 
41/ 83 
UNI-SA- 
153 
USGS-OFR- 
84-126 


84-495 


85-484 
USGS-PP- 

1044-H 

1307 


USGS-WSP- 
2185-E 


2195 


2249 
VHTRC- 

85-R28 
WIPP-DOE- 

02 

21 

41 

71 

71-Rev.1 

71-Rev.2 

71-Rev.3 

72 


NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A901 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO (GPO Dep.) 
NTIS, PC A04/MF AOl (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-1721-Vol.2 

See NUREG/CR-1725-Vol.3 

See NUREG/CR-1725-Vol.4 

NTIS, PC A09/MF AO}; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC All/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
See NUREG/CR-1553 

See NUREG/CR-1489 

NTIS, PC A02/MF AQ1 (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO 

NTIS, PC A02/MF AOI - GPO 

NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

_- PC A02/MF AO1 nee Dep) | 


NTIS, PC A02/MF AO01; 1 (GPO 
NTIS, PC A02/MF AO1; 1 (GPO 
NTIS, PC A03/MF A01 (GPO 
NTIS, PC A02/MF AO1l (GPO 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF A0i (GPO 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOl (GPO Dep.) 
NTIS, PC A02/MF A0l (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF AOl1 
NTIS, PC A02/MF A01 (GPO Dep.) 


US Geological Survey, Pox 25425, Denver, CO 
80225; 3 

US Geological Survey, Box 25425, Denver, CO 
80225 

NTIS, PC A02/MF A01 (GPO Dep.) 


GPO* 
US Geological Survey, 604 South Pickett St., 
Alexandria, VA 22304 


US Geological Survey, 604 South Pickett Street, 
Alexandria, VA 22304 

US Geological Survey, 604 South Pickett Street, 
Alexandria, VA 22304 

GPO 


See PB-85-236057/XAB 


NTIS, PC A04/MF A01; 1 (GPO Dep. 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A09/MF AOl (GPO Dep.) 
NTIS, PC A09/MF AO1 (GPO Dep.) 
NTIS, PC A07/MF AOI (GPO Dep.) 
NTIS, PC A07/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


ts td ted es tt 
838333 


tm 
$ 


ee 


MMMM 


99: 
99: 

99: 

99: 

99: 

99: 
99: 
.99: 
99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 
1.99: 


mom off 
$$ §$ 


Crs em emt eed end ted td od 
SESS3333 


DE86002993 
DE86002611 
DE86002843 
DE86002379 
DE86003192 
DE86003 186 
DE86003541 
DE86003540 


DE86002577 
1186002656 
T186002652 
186002673 
DE85016790 
DE86002604 
DE86002623 
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A QUARTERLY COMPILATION 
OF TECHNICAL NOTES 
PUBLISHED BY THE OFFICE 
OF SCIENTIFIC AND TECHNI- 
CAL INFORMATION, U. S. 
DEPARTMENT OF ENERGY. 


The Energygram® program 
was instituted by the Depart- 
ment of Energy (DOE), Office 
of Scientific and Technical 
Information (OSTI), to help ful- 
fill a mission of DOE to trans- 
fer information based on signif- 
icant advances, technological 
developments, or synthesized 
knowledge generated from 
DOE-sponsored research to 
identifiable audiences in indus- 
try, business, education, pri- 
vate institutions, and federal, 
state, and local government. 


Energygrams® are usually 
one-page illustrated bulletins 
describing DOE technology or 
data and telling how to obtain 
the technical reports or other 
material on which they are 
based. Each issue of the com- 
pilation will contain individual 


ENERGYGRAMS :® BRIEF DESCRIPTIONS OF ENERGY TECHNOLOGY 


Energygrams® within the fot 
lowing subject categories: 
computers and computer sci- 
ence; conservation (appii- 
ances, buildings and communi- 
ties, industrial, and transporta- 
tion); electric power; energy 
conversion; energy storage; 
engineering; fossil energy (coal 
and other); instrumentation; life 
sciences; materials; nuclear 
technology; physical sciences; 
and renewable energy (geo- 
thermal, solar, and other). Fre- 
quently a personal contact is 
given who can provide pro- 
gram information beyond the 
data found in the reports. A 
subject index is provided in 
each compilation which will be 
cumulated with each issue by 
calendar year. 


Material for Energygrams® is 
selected from a wide variety 
of DOE energy research and 
development documents that 
are submitted to OSTI at a 
rate of about 2000 documents 
per month for processing and 
distributing. Some computer 


software packages, patents, 
and patent applications are 
also chosen for the program. 
Copies for DOE-related official 
use are available from the 
Office of Scientific and Techni- 
cal Information, Technical 
Information Division, P. O. 
Box 62, Oak Ridge, TN, 
37831. 

The quarterly compilation is 
available on subscription as 
PB85-903600 for $30.00 per 
year from the National Techni- 
Cal Information Service, U. S. 
Department cf Commerce, 
Springfield, VA 22161. A sin- 
gle issue can be purchased 
for $8.00. Customers outside 
the United States, Canada, 
and Mexico can obtain a 
year’s subscription for $60.90 
and a single copy for $16.00. 
The introductory issue is avail- 
able only as a single issue and 
can be ordered as 
DOE/TIC/EGC-81 for $7.00 
in the United States, Canada, 
and Mexico or for $14.00 in 
other countries. 
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FEDERAL DEPOSITORY LIBRARY PROGRAM 


As a result of an agreement between the U. S. Government Printing Office (GPO) and the Department of Energy, beginning in 
1984 DOE reports with unlimited distribution are now included in the Federal Depository Library Program. The Regional De- 
pository Libraries listed below receive and retain at least one copy of nearly every Federal Government publication, either in 
printed or microfilm form, for use by the general public. These libraries provide reference services and interlibrary loans; however, 
they are not sales outlets. You may wish to ask your local library to contact a Regional Depository to help you locate specific 
publications, or you may contact the Regional Depository yourself. Do not send checks or orders to these libraries. 


ARKANSAS STATE LIBRARY 
One Capitol Mail 

Little Rock, AR 72201 

(501) 371-2326 


AUBURN UNIV. AT MONT- 
GOMERY LIBRARY 
Documents Department 
Montgomery, AL 36193 
(205) 279-9110, ext. 253 


UNIV. OF ALABAMA LIBRARY 
Documents Dept.-Box S 
University, AL 35486 

(205) 348-7369 


DEPT. OF LIBRARY, ARCHIVES 
AND PUBLIC RECORDS 

Third Floor-State Cap. 

1700 West Washington 

Phoenix, AZ 85007 

(602) 255-4121 


UNIVERSITY OF ARIZONA LIB. 
Governments Documents Dept. 
Tucson, AZ 85721 

(602) 626-5233 


CALIFORNIA STATE LIBRARY 
Govt. Publications Section 

P.O. Box 2037 

Sacramento, CA 95809 

(916) 322-4572 


UNIV. OF COLORADO LIB. 
Government Pub. Division 
Campus Box 184 

Boulder, CO 80309 

(303) 492-8834 


DENVER PUBLIC LIBRARY 
Govt. Pub. Department 
1357 Broadway 

Denver, CO 80203 

(303) 571-2131 


CONNECTICUT STATE LIBF.2.RY 
Government Documents Unit 

231 Capitol Avenue 

Hartford, CT 06106 

(203) 566-4971 


UNIV. OF FLORIDA LIBRARIES 
Library West 

Documents Department 
Gainesville, FL 32611 

(904) 392-0367 


UNIV. OF GEORGIA LIBRARIES 
Government Reference Dept. 
Athens, GA 30602 

(404) 542-8951 


UNIV. OF HAWAII! LIBRARY 
Govt. Documents Collection 
2550 The Mail 

Honolulu, Hi 96822 

(808) 948-8230 


UNIV. OF IDAHO LIBRARY 
Documents Section 
Moscow, ID 83843 

(208) 885-6344 


ILLINOIS STATE LIBRARY 
Information Services Branch 
Centennial Building 
Springfield, IL 62706 

(217) 782-5185 


INDIANA STATE LIBRARY 
Serials Documents Section 
140 North Senate Avenue 
Indianapolis, IN 46204 
(317) 232-3686 


UNIV. OF IOWA LIBRARIES 
Govt. Documents Department 
lowa City, |A 52242 

(319) 353-3318 


UNIVERSITY OF KANSAS 
Doc. Collect.-Spencer Lib. 
Lawrence, KS 66045 

(913) 864-4662 


UNIV. OF KENTUCKY LIBRARIES 
Govt. Pub. Department 

Lexington, KY 40506 

(606) 257-3139 


LOUISIANA STATE UNIVERSITY 
Middleton Library 

Govt. Docs. Dept. 

Baton Rouge, LA 70803 

(504) 388-2570 


LOUISIANA TECHNICAL UNIV. 
LIBRARY 

Documents Department 

Ruston, LA 71272 

(318) 257-4962 


UNIVERSITY OF MAINE 

Raymond H. Fogler Library 

Tri-State Regional Documents 
Depository 

Orono, ME 04469 

(207) 581-1680 


UNIVERSITY OF MARYLAND 
McKeldin Lib.-Doc. Div. 
College Park, MD 20742 

(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept. 
Boston, MA 02117 

(617) 536-5400 ext. 225 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, Mi 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, Mi 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 

409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55-455 

(612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 
Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 

Federal Documents 

1420 P Street 

Lincoin, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoin) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 

Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 

Government Pub. Dept. 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 
Documents Department 
Grand Forks, ND 58202 
(701) 777-2617, ext. 27 
(in cooperation with North 
Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta. 
Austin, TX 78752 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib. -Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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PERSONAL ENERGY 
PROFILE (PEP) 


COMPUTER SEARCH 
SERVICE 


P| 


PEP is a customized computer 
search service provided to 
DOE and contractor personne! 
on DOE/RECON (the Depart- 
ment'’s interactive on-line infor- 
mation retrieval system). For 
others, these selective 
dissemination-of-information 
services are available on com- 
mercial on-line systems. PEP 
automatically supplies the 
latest information in your field 
of interest by searching any of 
the regularly updated data 
bases in DOE/RECON twice a 
month, printing out the new 
bibliographic entries defined by 
your particular search, and 
mailing the update to you. 


A search strategy is custom 
designed for each PEP sub- 
scriber so that each person’s 
unique information needs are 
met. Your library and the 
scientific specialists at the 


Office of Scientific and Techni- 
cal Information work with you 
to design a suitable search. 
Once the PEP service has 
been established, the search is 
automatically executed twice a 
month, and the results— 
provided in computer printout 
form—are mailed to you. 


To obtain additional informa- 
tion about the specifics of 
subscribing to the PEP search 
service, or for examples of 
PEP search results, contact 
the library at your facility. If 
you do not have a library at 
your facility, contact 


Technical Information Division 

Office of Scientific and 
Technical Information 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 








